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WATER RESOURCES DATA FOR MINNESOTA, 1973

Part 1. Surface-Water Records 
Part 2. Water-Quality Records

INTRODUCTION

Water resources data for the 1973 water year for 
Minnesota including records of streamflow or reservoir 
storage at gaging stations, partial-record stations, and 
miscellaneous sites, and records of water-quality data 
on the chemical and physical characteristics of surface 
and ground water, are given in this report. Records for 
a few pertinent gaging and water-quality stations and 
selected data on chemical quality of ground water in 
bordering States are also included. The records were 
collected and computed by the Water Resources Division 
of the U.S. Geological Survey under the direction of 
Charles R. Collier, district chief. Hydrologic data in 
this report are collected by the U.S. Geological Survey 
and cooperating State and Federal agencies in Minnesota. 
These data are part of the National Water Data System.

Beginning with the 1961 water year, streamflow records 
and related data have been released by the Geological Survey 
in annual reports on a State-boundary basis. Water-quality 
records beginning with the 1964 water year have been simi 
larly released either in separate reports or in conjunction 
with streamflow records. These reports are for limited 
distribution and are designed primarily for rapid release 
of data shortly after the end of the water year.

Records of discharge and stage of streams, and contents 
and stage of lakes and reservoirs are published in a series 
of U.S. Geological Survey water-supply papers entitled, 
"Surface Water Supply of the United States." Through 
September 30, 1960, these water-supply papers were in an 
annual series and since then are in a 5-year series. Records 
of chemical quality, water temperatures, and suspended sedi 
ment have been published since 1941 in an annual series of 
water-supply papers entitled, "Quality of Surface Waters 
of the United States." More information is given under 
the headings "Publications" on pages 18 and 22.

COOPERATION

The U.S. Geological Survey and organizations of the 
State of Minnesota have had cooperative agreements for the 
systematic collection of streamflow records since 1909, 
and for water-quality records since 1952. Organizations
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that supplied data are acknowledged in station descrip 
tions. Organizations that assisted in collecting data 
through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division 
of Waters, Soils and Minerals, Eugene R. Gere, 
director.

Minnesota Department of Highways, R. G. Lappegaard, 
commissioner.

Metropolitan Sewer Board of the Twin Cities Area, 
Milton C. Hansey, chairman.

Pelican River Watershed District, Dr. T. A. Rogstad, 
chairman.

Assistance in the form of funds or services was 
given by the Corps of Engineers, U.S. Army, in collecting 
records for 38 gaging stations and 3 water-quality 
stations published in this report.

Several gaging stations in the Hudson Bay and St. 
Lawrence River basins were maintained by funds appropri 
ated to the United States Department of State.

On waters adjacent to the international boundary, 
certain gaging stations are maintained by the United States 
(or Canada) under agreement with Canada (or the United 
States), and the records are obtained and compiled in a 
manner equally acceptable in both countries. These 
stations are designated herein as "International gaging 
stations."

Some records for the Red River of the North, which 
border the State on the west, were obtained at the request 
of other Federal agencies as a part of the program of the 
U.S. Department of the Interior for development o^ the 
Missouri River basin.

DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other 
hydrologic data, as used in this report, are defined below. 
See also table for converting English units to International 
System of units (SI) on page 26.
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Acre-foot (AC-FT, acre-ft) is the quantity of water 
required to cover 1 acre to a depth of 1 foot and is 
equivalent to 43,560 cubic feet or 325,851 gallons.

Bed material is the shifting portion of fragmented 
material of which the streambed is composed.

Biochemical oxygen demand (BOD) is the amount of 
oxygen required by bacteria while stabilizing decomposable 
organic matter under aerobic conditions.

Chemical oxygen demand (COD) indicates the quantity 
of oxidizable compounds present in a water and will vary 
with water compositions, temperature, period of contact, 
and other factors.

Coliform organisms are a group of bacteria used as an 
indicator of the sanitary quality of the water. The number 
of coliform colonies per 100 milliliters is determined by 
the immediate or delayed incubation membrane filter method.

Contents is the volume of water in a reservoir or lake, 
Unless otherwise indicated, volume is computed on the basis 
of a level pool and does not include bank storage.

Control designates a feature downstream from the gage 
that determines the stage-discharge relation at the gage. 
This feature may be a natural constriction of the channel, 
an artificial structure, or a uniform cross section over 
a long reach of the channel.

Cfs-dav is the volume of water represented by a flow 
of 1 cubic foot per second for 24 hours. It is equivalent 
to 86,400 cubic feet, 1.9835 acre-feet, or 646,317 gallons, 
and represents a runoff of 0.0372 inch from 1 square mile.

Cubic feet per second per square mile (CFSM) is the 
average number of cubic feet of water flowing per second 
from each square mile of area drained, assuming that the 
runoff is distributed uniformly in time and area.

Cubic foot per second (cfs) is the rate of discharge 
representing a volume of 1 cubic foot passing a given point 
during 1 second and is equivalent to 7.48 gallons per 
second or 448.8 gallons per minute.

Discharge is the volume of water (or more broadly, 
total fluids), that passes a given point within a given 
period of time.
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Mean discharge is the arithmetic average of 
individual daily mean discharges during a specific 
period.

Instantaneous discharge is the discharge at a 
particular instant of time. If this discharge is 
reported instead of the daily mean, the heading of 
the discharge column in the tables is "Discharge (cf s) . "

Drainage area of a stream at a specified location is 
that area measured in a horizontal plane, enclosedhby a 
topographic divide from which direct surface runoftf from 
precipitation normally drains by gravity into the ^tream 
above the specified point. Figures of drainage area given 
herein include all closed basins, or noncontributing areas, 
within the area unless otherwise noted.

Gage height (G.H.) is the water-surface elevation 
referred to some arbitrary gage datum. Gage height is 
often used interchangeably with the general term "s^tage, " 
although gage height is more appropriate when used with 
a reading on a gage.

Gaging station is a particular site on a stream, 
canal, lake, or reservoir where systematic observations 
of gage height or discharge are obtained. When used in 
connection with a discharge record, the term is applied 
only to those gaging stations where a continuous record 
of discharge is computed.

Hardness of water is a physical -chemical character 
istic attributable to the presence of alkaline earths 
(principally calcium and magnesium) and is express4d as 
equivalent calcium carbonate

Methylene blue active substance (NBAS) is a measure 
of apparent detergents. This determination depend^ on 
the formation of a blue color when methylene blue dye 
reacts with synthetic detergent compounds.

Micrograms per liter (ug/1, UG/L) is a unit expressing 
the concentration of chemical constituents in solution as 
the weight (micrograms) of solute per unit volume (liter) 
of water. One thousand micrograms per liter is equivalent 
to one milligram per liter.
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Milligrams per liter (mg/1, MG/L) is a unit for 
expressing the concentration of chemical constituents in 
solution. Milligrams per liter represents the weight of 
solute per unit volume of water. Milligrams or micrograms 
per liter may be converted to milliequivalents (one thou 
sandth of a gram-equivalent weight of a constituent) per 
liter by multiplying by the factors in table 1, page 6. 
Concentration of suspended sediment also is expressed in 
mg/1, and is based on the weight of sediment per liter of 
water-sediment mixture. Sediment concentrations may be 
converted to parts per million by using the factors in 
table 2, page 6.

Partial-record station is a particular site where 
limited streamflow or water-quality data are collected 
systematically over a period of years for use in hydro- 
logic analyses.

Particle size is the diameter, in millimeters (mm), 
of suspended sediment or bed material determined by either 
sieve or sedimentation methods. Sedimentation methods 
(pipet, bottom-withdrawal tube, visual-accumulation tube) 
determine fall diameter of particles in either distilled 
water (chemically dispersed) or in native water (the river 
water at the time and point of sampling) (Guy, 1969).

Particle-size classification used in this report 
agrees with recommendations made by the American Geophysi 
cal Union Subcommittee on Sediment Terminology. The 
classification is as follows:

Classification Size (mm) Method of analysis

Clay.......... 0.00024 - 0.004 Sedimentation.
Silt.......... .004 - .062 Sedimentation.
Sand.......... .062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 - 64.0 Sieve.

The particle-size distribution given in this report is not 
necessarily representative of all particles in transport 
in the stream. Most of the organic material is removed 
and the sample is subjected to mechanical and chemical 
dispersion before analysis in distilled water. Chemical 
dispersion is not used for native-water analysis (Guy, 1969)

Plankton is the floating (or weakly swimming) animal 
or plant life in a body of water consisting chiefly of 
minute plants (as diatoms and blue-green algae) and of 
minute animals (as protozoan, entomostracans, and various 
larvae).
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Table 1.—Factors for conversion of chemical constituents in milligrams 
or micrograms per liter to milliequivalents per liter

Ion
Multi- 
Ply by Ion

Multi- 
Ply by

Aluminum (Al + 3 )*. . .
Ammonia as NH H + * . . .
Barium (Ba+2 )......
Bicarbonate (HCOs"" 1 ) 
Bromide (Br" 1 ).....
Pnl r»n urn fPn + 2 }

Carbonate (COs"" 2 ) . . . 
Chloride (Cl" 1 ) . . . . 
Chromium (Cr + 6 ) * . . . 
Cobalt (Co+2 )*. ....
Copper (Cu+2 )*. ....
Cyanide (CN~ 1 ).....
Fluoride (F" 1 ).....
Hydrogen (H+ 1 ).....
Hydroxide (OH ~ l ) . . .

0.11119
.05544
.01456
.01639 
.01251
.04990
.03333 
.02821
.11539 
.03394
.03148
.03844
.05264
.99209
.05880

Iodide (I" 1 )......
Iron (Fe +3 )*.....
T.P»nrl fPh +2 1*

Lithium (Li+1 )*. . .
Ms cmocsn TITTI (Mcr 2 ]

Mo y^fTovi^ Qf^ ( "bAYt 2. ) •»

Nickel (Ni +2)*. . . . 
Nitrate (NO 3-*) . . . 
Nitrite (N02"" 1 ) • • • 
Phosphate (PO^-3 ) .
Potassium (K+1 ) . . .
Sodium (Na +1 ) .....
Strontium (Sr + 2 )*.
Sulfate (SO if" 2 ) . .
Zinc ( Zn + 2 ) * ....'

0.00788
.05372
.00965
.14411 
.08226
o^64o

.03406 

.01613 

.02174 
f .03159
! .02557

.04350

.02283

.02082

.03060

•^Constituent reported in micrograms per liter; multiply by factor 
and divide results by 1,000.

I
Table 2.--Factors for conversion of sediment concentration ilm milligrams

per liter to parts per million* > 
(All values calculated to three significant figures)

Range of
concen
tration
in 1000
mg/1

0 - 8
8.05- 24

24.2 - 40
40.5 - 56
56.5 - 72
72.5 - 88
88.5 -104

105 -120
121 -136
137 -152
153 -169
170 -185
186 -200

Di
vide
by

1.00
1.01
1.02
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12

Range of
concen
tration
in 1000
mg/1

201-217
218-232
234-248
250-264
266-280
282-297
299-313
315-329
331-345
347-361
363-378
380-393
395-409

Di
vide
by

1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25

Range of
concen
tration
in 1000
mg/1

411-424
427-440
443-457
460-473
476-489
492-506
508-522
524-538
5^0-554
556-570
572-585
587-602
604-617

Range of
concen-

Di-
vide

t rat ion
in 1000

by mg/1

1.26
1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38

619-634
636-650
65^666
66£
68*1
70C
717

,,682
-698
-715
-730

732-747
749-762
765-780
782-796
798-810

Di
vide
by

1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50

*Based on water density of 1.000 g/ml and a specific gravity of 
sediment of 2.65.
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Runoff in inches (IN.) shows the depth to which the 
drainage area would be covered if all the runoff for a 
given time period were uniformly distributed on it.

Sediment is solid material that originates mostly 
from disintegrated rocks and is transported by, suspended 
in, or deposited from water; it includes chemical and bio 
chemical precipitates and decomposed organic material such 
as humus. The quantity, characteristics, and cause of the 
occurrence of sediment in streams are influenced by environ 
mental factors. Some major factors are degree of slope, 
soil characteristics, land usage, and quantity and intensity 
of precipitation.

Suspended sediment is the sediment that at 
any given time is maintained in suspension by the 
upward components of turbulent currents or that 
exists in suspension as a colloid.

Suspended-sediment discharge is the rate at 
which dry weight of sediment passes a section of 
a stream or is the quantity of sediment, as mea 
sured by dry weight, or by volume, that is dis 
charged in a given time. It is computed by 
multiplying discharge times mg/1 times 0.0027.

Total sediment discharge or total sediment 
load is the sum of the suspended-sediment discharge 
and the bedload discharge. It is the total quantity 
of sediment, as measured by dry weight or volume, 
that is discharged during a given time (Colby and 
Hembree, 1955).

Suspended-sediment concentration is the 
velocity-weighted concentration of suspended sedi 
ment in the sampled zone (from the water surface 
to a point approximately 0.3 ft above the bed) 
expressed as milligrams of dry sediment per liter 
of water-sediment mixture (mg/1).

Mean concentration is the time-weighted con 
centration of suspended sediment passing a stream 
section during a 24-hour day.

Sodium adsorption ratio (SAR) is the expression of 
relative activity of sodium ions in exchange reactions with 
soil and is an index of sodium or alkali hazard to the soil. 
This ratio should be known especially for water used for 
irrigating farmland.
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Solute is any substance derived from the atmosphere, 
vegetation, soil, or rocks that is dissolved in water.

Specific conductance is a measure of the ability of 
a water to conduct an electrical current and is expressed 
in micromhos per centimeter at 25°C. Because the specific 
conductance is related to the number and specific chemical 
types of ions in solution, it can be used for approximating 
the dissolved-solids content in the water. Commonly, the 
amount of dissolved solids (in milligrams per liter) is 
about 65 percent of the specific conductance (in micromhos), 
This relation is not constant from stream to stream or from 
well to well, and it may even vary in the same source with 
changes in the composition of the water.

Stage-discharge relation is the relation between gage 
height and the volume of water per unit of time, flowing 
in a channel.

Thermograph is a thermometer that continuous y and
automatically records, on a chart, the water temperature 
of a stream. "Temperature recorder" is the term used to 
indicate the presence of a thermograph or a digital mech 
anism that automatically records water temperaturefs on 
paper tape.

Time-weighted average is computed by multiplying the 
number of days in the sampling period by the concentrations 
of individual constituents for the corresponding period 
and dividing the sum of the products by the total number 
of days. A time-weighted average represents the composition 
of water that would be contained in a vessel or reiservoir 
that had received equal quantities of water from |#ie stream 
each day for the water year.

Tons per acre-foot indicates the dry weight of dis 
solved solids in 1 acre-foot of water. It is computed by 
multiplying the concentration in milligrams per liter by 
0.00136.

Tons per day is the quantity of a substance in solution 
or suspension that passes a stream section during a 24-hour 
day.

Weighted average is used in this report to indicate 
discharge-weighted average. It is computed by multiplying 
the discharge for a sampling period by the concentrations 
of individual constituents for the corresponding period
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and dividing the sum of the products by the sum of the 
discharges. A discharge-weighted average approximates the 
composition of water that would be found in a reservoir 
containing all the water passing a given location during 
the water year after thorough mixing in the reservoir. 
See also table for converting English Units to International 
Units on p

WRD is used as an abbreviation for "Water Resources 
Data" in the summary REVISIONS paragraph to refer to pre 
viously published State annual basic-data reports.

WSP is used as an abbreviation for "Water-Supply Paper" 
in references to previously published reports.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides 
hydrologic data for a basin in which the hydrologic regimen 
will likely be governed solely by natural conditions. Data 
collected at a bench-mark station may be used to separate 
effects of natural from manmade changes in other basins 
which have been developed and in which the physiography, 
climate, and geology are similar to those in the undeveloped 
bench-mark basin.

Radiochemical program is a network of regularly sampled 
water quality stations where additional samples are collected 
twice a year (at high and low flow) to be analyzed for radio- 
isotopes. The streams that are sampled represent major 
drainage basins in the conterminous United States.

Radioisotopes are isotope forms of an element that 
exhibit radioactivity. Isotopes are varieties of a chemical 
element that differ in atomic weight, but are very nearly 
alike in chemical properties. The difference arises because 
the atoms of the isotopic forms of an element differ in the 
number of neutrons in the nucleus. For example: Ordinary 
chlorine is a mixture of isotopes having atomic weights 
35 and 37, with the natural mixture having atomic weight 
about 35.453. Many of the elements similarly exist as 
mixtures of isotopes, and a great many new isotopes have 
been produced in the operation of nuclear devices such as 
the cyclotron (Rose, 1966). There are 275 isotopes of the 
81 stable elements in addition to over 800 radioactive 
isotopes.
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Radioisotopes that are determined in this program 
are those of uranium in micrograms per liter, radium as 
radium-226 in picocuries per liter, gross beta radiation 
as strontium/yttrium-90 in picocuries per liter, and gross 
alpha radiation as micrograms of uranium equivalent per
liter. i

t
A picocurie (PC/L, pCi/1) is one millionth of the 

amount of radioactivity represented by a microcurie, which 
is the quantity of radiation represented by one millionth 
of a gram of radium-226. A picocurie of radium results 
in 2.22 disintegration per minute.

DOWNSTREAM ORDER AND STATION NUMBER

Stations are listed in a downstream direction along 
the main stream, and stations on tributaries are listed 
between stations on the main stream in the order in which
those tributaries enter the main stream. Stations on trib
utaries entering above all mainstream stations are listed 
before the first mainstream station. Stations on tributaries 
to tributaries are listed in a similar manner. In the lists 
of gaging stations and water-quality stations in the front 
of this report the rank of tributaries is indicated by 
indentation, each indention representing one rank.

As an added means of identification, each gaging 
station, partial-record station, and water-quality station 
has been assigned a station number. These are in'the same 
downstream order used in this report. In assigning station 
numbers, no distinction is made between partial-record 
stations and gaging stations; therefore, the station number 
for a partial-record station indicates downstream order 
position in a list made up of both types of stations. 
Water-quality stations located at or near gaging stations 
or partial-record stations have the same number as the 
gaging or partial-record station. Gaps are left in the 
series of numbers to allow for new stations that may be 
established; hence, the numbers are not consecutive. The 
complete 8-digit number for each station, such as (05061500, 
includes the part number "05" and a 6-digit numbeW1 . This 
number appears just to the left of the station nape. In 
this report, the records are listed in downstream order by 
parts. The part number refers to an area whose boundaries 
coincide with certain natural drainage lines. All records 
for a drainage basin encompassing more than one State could 
be arranged in downstream order by assembling pages from 
the various State reports by station number to include all 
records in the basin.
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Downstream order station numbers are not assigned to 
sites where only random water-quality samples are taken. 
These sites are classified as water-quality miscellaneous 
sites and as a means of location and identification a 
15-digit number consisting of the latitude and longitude 
coordinates to the nearest second for each site plus a 
2-digit sequential number are assigned. For example, the 
station number for a water-quality miscellaneous site with 
lat 42028'47", long 071O41'04" would be 422847071410401.

WELL NUMBER

The well numbering system of the U.S. Geological Survey 
is based on the grid system of latitude and longitude. The 
well number consists of 15 digits. The first 6 digits 
denote the degrees, minutes, and seconds of latitude, the 
next 7 digits denote degrees, minutes, and seconds of longi 
tude, and the last 2 digits is a sequential number for wells 
within a 1-second grid. The system provides the geographic 
location of the well and a unique number for each well. 
In the event that the latitude-longitude coordinates for 
a surface-water miscellaneous sampling site and a well site 
are the same, assign sequential numbers "01," "02," etc. 
within the same sequence.

PART 1. SURFACE WATER RECORDS 

Collection and computation of data

The base data collected at gaging stations consist of 
records of stage and measurements of discharge of streams 
or canals, and stage, surface area, and contents of lakes 
or reservoirs. In addition, observations of factors 
affecting the stage-discharge relation or the stage-capacity 
relation, weather records, and other information are used 
to supplement base data in determining the daily flow or 
volume of water in storage. Records of stage are obtained 
from direct readings on a non-recording gage or from a 
water-stage recorder that gives either a continuous graph 
of the fluctuations or a tape punched at 15-, 30- or 60- 
minute intervals. Measurements of discharge are made with 
a current meter, using the general methods adopted by the 
Geological Survey on the basis of experience in stream 
gaging since 1888. These methods are described in standard 
textbooks, in Water-supply Paper 888, and in U.S. Geological 
Survey Techniques of Water Resources Investigations, book 3, 
chapter A6. Surface areas of lakes or reservoirs are
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determined from instrument surveys using standard methods. 
The configuration of the reservoir bottom is determined 
by sounding at many points.

For stream-gaging stations, rating tables giving the 
discharge for any stage are prepared from stage-discharge 
relation curves. If extensions to the rating curves are 
necessary to express discharge greater than measured, they 
are made on the basis of indirect measurements of peak dis 
charge (such as slope-area or contracted-opening measure 
ments, computation of flow over dams or weirs), velocity- 
area studies, and logarithmic plotting. The daily! mean 
discharge is computed from gage heights and rating tables, 
then the monthly and yearly mean discharge are computed 
from the daily figures. If the stage-discharge relation 
is subject to change because of frequent or continual change 
in the physical features that form the control, the daily 
mean discharge is computed by the shifting-control method, 
in which correction factors based oh individual discharge 
measurements and notes by engineers and observers are used 
in applying the gage heights to the rating tables. If the 
stage-discharge relation for a station is temporarily 
changed by the presence of aquatic growth or debris on 
the control, the daily mean discharge is computed by what 
is basically the shifting-control method.

At some stream-gaging stations the stage-discharge 
relation is affected by backwater from reservoirs, tributary 
streams, or other sources. This necessitates the use of 
the slope method in which the slope or fall in a reach of 
the stream is a factor in computing discharge. The slope 
or fall is obtained by means of an auxiliary gage set at 
some distance from the base gage. At some statiohs the 
stage-discharge relation is affected by changing stage; 
at these stations the rate of change in stage is used as 
a factor in computing discharge.

At some stream-gaging stations the stage-discharge 
relation is affected by ice in the winter, and it becomes 
impossible to compute the discharge in the usual manner. 
Discharge for periods of ice effect is computed on the 
basis of the gage-height record and occasional winter 
discharge measurements, consideration being given to the 
available information on temperature and precipitation, 
notes by gage observers and hydrologists, and comparable 
records of discharge for other stations in the sarfie or 
nearby basins.
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For a lake or reservoir station, capacity tables 
giving the contents for any stage are prepared from stage- 
area relation curves defined by surveys. The application 
of the stage to the capacity table gives the contents, 
from which the daily, monthly, or yearly change in contents 
is computed.

If the stage-capacity curve is subject to changes be 
cause of deposition of sediment in the reservoir, periodic 
resurveys of the reservoir are necessary to define new 
stage-capacity curves. During the period between reser 
voir surveys the computed contents may be increasingly 
in error due to the gradual accumulation of sediment.

For some gaging stations there are periods when no 
gage-height record is obtained or the recorded gage height 
is so faulty that it cannot be used to compute daily dis 
charge or contents. This happens when the recorder stops 
or otherwise fails to operate properly, intakes are plugged, 
the float is frozen in the well, or for various other 
reasons. For such periods the daily discharges are esti 
mated on the basis of recorded range in stage, adjoining 
good record, discharge measurements, weather records, and 
comparison with other station records from the same or 
nearby basins. Lakewise daily contents may be estimated 
on the basis of operator's log, adjoining good record, 
inflow-outflow studies, and other information.

The data in this report generally comprise a descrip 
tion of the station and tabulations of daily and monthly 
figures. For gaging stations on streams or canals a table 
showing the daily discharge and monthly and yearly dis 
charge is given. For gaging stations on lakes and reser 
voirs a monthly summary table of stage and contents or a 
table showing the daily contents is given. Tables of 
daily mean gage heights are included for some streamflow 
stations and for some reservoir stations. Records are 
published for the water year, which begins on October 1 
and ends on September 30. A calendar for the current 
water year is shown on the reverse side of the front cover 
to facilitate finding the day of the week for any date.

The description of the gaging stations gives the 
location, drainage area, period of record, type and history 
of gages, average discharge, extremes of discharge or 
contents, and general remarks. The location of the gaging 
station and the drainage area are obtained from the most 
accurate maps available. River mileage, given under
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"LOCATION" for some stations, is that determined and used 
by the Corps of Engineers or other agencies. Periods for 
which there are published records for the present station 
or for stations generally equivalent to the present one 
are given under "PERIOD OF RECORD." The type of gage cur 
rently in use, the datum of the present gage above mean 
sea level, and a condensed history of the types, locations, 
and datum of previous gages used during the period of record 
are given under "GAGE." In references to datum of gage, 
the phrase "mean sea level" denotes "Sea Level Dattum of 
1929" as used by the Topographic Division of the Geological 
Survey unless otherwise qualified. The average discharge 
for the number of years indicated is given under "AVERAGE 
DISCHARGE"; it is not given for stations having fewer than 
5 complete years of record or for stations where changes 
in water development during the period of record pause 
the figure to have little significance. In addition, the 
median of yearly mean discharges is given for strpam-gaging 
stations having 10 or more complete years of record if the 
median differs from the average by more than 10 percent. 
The maximum discharge if there is little or no regulation 
(or minimum contents) and the minimum gage height if it is 
significant are given under "EXTREMES." The minimum daily 
discharge is given if there is extensive regulation (also 
the minimum discharge and gage height if they are abnor 
mally low). In the first paragraph headed "Current year," 
the data given are for the complete current water year 
unless otherwise specified. In the second paragraph under 
"EXTREMES" headed "Period of record:" the data given are 
for the period of record given in PERIOD OF RECORD paragraph,
Reliable information concerning major floods that 
outside the period of record is given in the thir 
paragraph under "EXTREMES." Unless otherwise qua

[occurred 
1 or last 
lified,

the maximum discharge (or contents) corresponds to the 
crest stage obtained by use of a water-stage recorder 
(graphic or digital), a crest-stage gage, or a nonrecording 
gage read at the time of the crest. If the maximum gage 
height did not occur at the same time as the maximum dis 
charge (or contents), it is given separately. Information 
pertaining to the accuracy of the discharge records, to 
conditions that affect the natural flow at the gaging 
station, and availability of Water Quality records;, is 
given under "REMARKS"? for reservoir stations information 
on the dam forming the reservoir, the capacity, outlet 
works and spillway, and purpose and use of the resiervoir, 
is also under "REMARKS."
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Previously published records of some stations have 
been found to be in error on the basis of data or infor 
mation later obtained. Revisions of such records are 
usually published along with the current records in one 
of the annual or compilation reports. In order to make 
it easier to find such revised records, a paragraph headed 
"REVISIONS (WATER YEARS)" has been added to the descrip 
tion of all stations for which revised records have been 
published. Listed therein are all the reports in which 
revisions have been published, each followed by the water 
years for which figures are revised in that report. In 
listing the water years only one number is given; for in 
stance, 1965 stands for the water year October 1, 1964, 
to September 30, 1965. If no daily, monthly, or annual 
figures of discharge were revised, that fact is brought 
out by notations after the year dates as follows: "(M)" 
means that only the instantaneous maximum discharge was 
revised; "(m)" that only the instantaneous minimum was 
revised; and "(P)" that only peak discharges were revised. 
If the drainage area has been revised, the report in which 
the revised figure was first published is given. It 
should be noted that for all stations for which cubic 
feet per second per square mile and runoff in inches are 
published, a revision of the drainage area necessitates 
corresponding revision of all figures based on the drainage 
area. Revised figures of cubic feet per second per square 
mile and runoff in inches resulting from a revision of 
the drainage area only are usually not published in the 
annual series of reports.

Skeleton rating tables are published for stream- 
gaging stations where they serve a useful purpose and the 
dates of applicability can be easily identified.

Skeleton capacity tables are published for all reser 
voirs for which records of contents are published on a 
daily basis.

The daily table for stream-gaging stations gives the 
mean discharge for each day and is followed by monthly 
and yearly summaries. In the monthly summary below the 
daily table, the line headed "TOTAL" gives the sum of the 
daily figures. The line headed "MEAN" gives the average 
flow in cubic feet per second during the month. The lines 
headed "MAX" and "MIN" give the maximum and minimum daily 
discharges, respectively, for the month. Discharge for 
the month also may be expressed in cubic feet per second 
per square mile (line headed "CFSM"), or in inches (line
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headed "IN"), or in acre-feet (line headed "AC-FT"). Fig 
ures for cubic feet per second per square mile and runoff 
in inches are omitted if there is extensive regulation or 
diversion, if the drainage area includes large noncontrib- 
uting areas, or if the average annual rainfall over the 
drainage basin is usually less than 20 inches.

In the yearly summary below the monthly summary, the 
figures following "MAX" are the maximum daily discharges 
for the calendar and water years; likewise, those following 
"MIN" are the minimum daily discharges.

Footnotes to the table of daily discharges are intro 
duced by the word "NOTE." Footnotes are used to indicate 
periods for which the discharge is computed or estimated 
by special methods because of no gage-height record, back 
water from various sources, or other unusual conditions. 
Periods of no gage-height record are indicated if the period 
is continuous for a month or more or includes the maximum 
discharge for the year. Periods of backwater from an un 
usual source, of indefinite stage-discharge relation, or 
of any other unusual condition at the gage site are indi 
cated only if they are a month or more in length and the 
accuracy of the records is affected. Days on which the 
stage-discharge relation is affected by ice are not indi 
cated. The methods used in computing discharge for various 
unusual conditions have been explained in preceding para 
graphs .

Peak discharges and their times of occurrence and 
corresponding gage heights for many stations are listed 
below the yearly summary. All independent peaks above the 
selected base are given. The base discharge, which is 
given in parentheses, is selected so that an average of 
about three peaks a year can be presented. Peak discharges 
are not published for any canals, ditches, drains, or for 
any stream for which the peaks are subjected to substantial 
control by man. Time of day is expressed in 24-hour local 
standard time; for example, 12:30 a.m. is 0030, 1:30 p.m. 
is 1330.

For most gaging stations on lakes and reservoirs the 
data presented comprise a description of the station and 
a monthly summary table of stage and contents. For some 
reservoirs a table showing daily contents or stage is given. 
A skeleton table of capacity at given stages is published 
for all reservoirs for which records are published Ion a 
daily basis, but is not published for reservoirs flcj>r which 
only monthly data are given.
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Data collected at partial-record stations and miscel 
laneous sites are given in three tables at the end of the 
surface-water records in this report. The first is a 
table of discharge measurements at low-flow partial-record 
stations, the second is a table of annual maximum stage 
and discharge at crest-stage stations, and the third is 
a table of discharge measurements at miscellaneous sites.

Accuracy of Data

The accuracy of discharge data depends primarily on 
(1) the stability of the stage-discharge relation, or if 
the control is unstable, the frequency of discharge mea 
surements, and (2) the accuracy of observations of stage, 
measurements of discharge, and interpretation of records.

The station description under "REMARKS" states the 
degree of accuracy of the records. "Excellent" means that 
about 95 percent of the daily discharges is within 5 per 
cent; "good" within 10 percent; and "fair" within 15 per 
cent. "Poor" means that daily discharges have less than 
"fair" accuracy.

Figures of daily mean discharge in this report are 
shown to the nearest hundredth of a cubic foot per second 
for discharges of less than 1 cfs; to tenths between 1.0 
and 10 cfs; to whole numbers between 10 and 1,000 cfs; 
and to 3 significant figures above 1,000 cfs. The number 
of significant figures used is based solely on the magni 
tude of the figure. The same rounding rules apply to 
discharge figures listed for partial-record stations and 
miscellaneous sites.

Discharge at many stations, as indicated by the 
monthly mean, may not reflect natural runoff due to the 
effects of diversion, consumption, regulation by storage, 
increase or decrease in evaporation due to artificial 
causes or to other factors. For such stations, figures 
of cubic feet per second per square mile and of runoff in 
inches are not published unless satisfactory adjustments 
can be made for diversions, for changes in contents of 
reservoirs, or for other changes incident to use and con 
trol. Evaporation from a reservoir is not included in 
the adjustments for changes in reservoir contents, unless 
it is so stated. Even at those stations where adjustments 
are made, large errors in computed runoff may occur if 
adjustments or losses are large in comparison with the 
observed discharge.
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Publications

In each water-supply paper entitled, "Surface Water 
Supply of the United States" there is a list of preceding 
water-supply papers containing streamflow information for 
the area covered by that report. In addition, there is a 
list of numbers of water-supply papers containing detailed 
information on major floods in the area. Records for sta 
tions in Minnesota for the period October 1960 to September 
1965 are in Water-supply Papers 1911, 1913, 1914, 1915, 
and 1917.

I
Two series of summary reports entitled, "Compilation 

of Records of Surface Waters of the United States" have 
been published; the first series covers the entire period 
of record through September 1950 and the second series 
covers the period October 1950 to September 19>60. These 
reports contain summaries of monthly and annual discharge 
and monthend storage for all previously published records, 
as well as some records not contained in the annual series 
of water-supply papers. All records were reexamined and 
revised where warranted. Estimates of discharge were made 
to fill short gaps whenever practical. The yearly summary 
table for each gaging station lists the numbers of the 
water-supply papers in which daily records were published 
for that station. Records for stations in Minnesota are 
compiled in Water-supply Papers 1307, 1308, and 1310 
through September 1950, and in 1727, 1728, and 1730 for 
October 1950 to September 1960.

Special reports on major floods or droughts oic of 
other hydrologic studies for the area have been issued in 
publications other than water-supply papers. Information 
relative to these reports may be obtained from the district 
office.

Other data available

More detailed information than that published for 
most of the gaging stations, such as discharge measurements, 
gage-height record, and rating tables, is on file }n the 
district office. Many gaging-station records in Minnesota 
have been analyzed through 1968 to give several st 
summaries: (1) the number of days in each year th

tistical 
t the

daily discharge was between selected limits (duration 
tables); (2) the lowest mean discharge for selected numbers 
of consecutive days in each year; and (3) the highest mean
discharge for selected numbers of consecutive days 
year

in each
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WATER QUALITY RECORDS 

Collection and examination of data

Water samples for analyses usually are collected at 
or near gaging stations. The discharge records at these 
stations are used in conjunction with the computations 
of the chemical constituents and sediment loads in this 
report.

Descriptive statements are given for water-quality 
stations located at or near streamflow stations. Given 
are location, drainage area, periods of record for the 
various water-quality data, extremes of pertinent data, 
and general remarks, in a format similar to that used 
for streamflow gaging stations. For ground-water stations, 
no descriptive statements are given; however, the well 
number, depth of well, date of sampling, and other perti 
nent data are given in the table containing the chemical 
analyses of the ground water.

Data on the quality of surface water were collected 
from designated sampling sites (map on page at pre 
determined intervals such as once daily, weekly, monthly 
or less frequently. Whereas at some sites it was neces 
sary to continuously record data on a punched paper tape 
at 15-, 30-, or 60-minute intervals. Data on quality of 
ground water were collected at 65 wells throughout the 
State.

Water-quality information is presented for chemical 
quality, biological, microbiological, water temperature, 
and fluvial sediment. Chemical quality includes concen 
trations of individual dissolved constituents and certain 
properties or characteristics such as hardness, sodium 
adsorption ratio, specific conductance, and pH. The bio 
logical information includes qualitative and quantitative 
analyses of plankton, bottom organisms, and particulate 
inorganic and amorphous matter present. Microbiological 
information includes quantitative identification of certain 
bacteriological indicator organisms. Water-temperature 
data represent once-daily observations except for stations 
where a continuous temperature recorder furnished informa 
tion from which daily minimums and maximums are obtained. 
Fluvial-sediment information is given for suspended- 
sediment discharges and concentrations and for particle- 
size distribution of suspended sediment and bed material.
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Prior to the 1968 water year, data for chemical con 
stituents and concentrations of suspended sediment were 
reported in parts per million (ppm) and water temperatures 
were reported in degrees Fahrenheit (°F). In October 1967, 
the U.S. Geological Survey began reporting data for chemical 
constituents and concentrations of suspended sediment in 
milligrams per liter (mg/1) and water temperatures in degrees 
Celsius (centigrade, °C). In waters with a density of 1.000 
g/ml (grams per milliliter), parts per million land milligrams 
per liter can be considered equal. In waters with a den 
sity greater than 1.000 g/ml, values in parts per million 
should be multiplied by the density to convert to milligrams 
per liter. Temperatures reported in degrees Celsius may 
be converted to degrees Fahrenheit by using the table 3 
below.

In October 1968, the Geological Survey be^an reporting 
many of the chemical constituents as well as tjhe minor 
elements in micrograms per liter instead of milligrams per 
liter. (See "Definition of Terms," p. 4.) ,

Table 3.--Degrees Fahrenheit (°F) to degrees Celsius (°C)* (Temperature
reported to nearest 0.5°C)

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

0.0
.5

1.0
1.5
2.0
3-0
3.5
4.0
4.5
5-0
5.5
6.0
6.5
7.0
8.0
8.5
9-0
9.5

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

10.0
10.5
11.0
11.5
12.0
13-0
13-5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
18.0
18.5
19.0
19.5

68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

20.0
20.5
21.0
21.5
22.0
23.0
23.5
24.0
24.5
25.0
25.5
26.0
26.5
27.0
28.0
28.5
29-0
29-5

86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103

30.0
30.5
31.0
31-5
32.0
33.0
33.5
34.0
34.5
35-0
35-5
36.0
36.5
37.0
38.0
38.5
39.0
39.5

104
105
106
107
108
109
no
in
112
113
114
115
116
117
118
119
120
121

40.0
40.5
41.0
41.5
42.0
43.0
43.5
44.0
44.5
45.0
45-5
46.0
46.5
47.0
48.0
48.5
49.0
49.5

*°C = 5/9 (°F - 32) or °F = 9/5 (°C) + 32.
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Solutes

The methods of collecting and analyzing water samples 
for determining the kinds and concentrations of solutes 
are described by Skougstad, Brown, and Fishman (1970). 
One sample can define adequately the water quality at a 
given time if the mixture of solutes throughout the stream 
cross section is homogeneous. However, the concentration 
of solutes at different locations in the cross section 
may vary widely with different rates of water discharge, 
depending on the source of material and the turbulence 
and mixing of the stream. Some streams must be sampled 
at several verticals across the channel to determine 
accurately the solute load.

Ground-water quality does not change significantly 
during short periods of time; infrequent sampling and 
analysis of ground water adequately define ground-water 
quality at a given site. Water samples from wells are 
analyzed individually.

Temperature

Water temperatures are measured at most of the water- 
quality stations. For daily stations, the water tempera 
tures are taken about the same time each day when sample 
is collected. Large streams have a small diurnal tempera 
ture change while small, shallow streams may have a daily 
range of several degrees and may follow closely the changes 
in air temperature. Some streams may be affected by 
waste-heat discharges.

At stations where continuously recording thermographs 
are present, the records consist of maximum and minimum 
temperatures for each day and the monthly averages.

Sediment

Suspended-sediment concentrations are determined from 
samples collected by using depth-integrating samplers. 
Samples usually are obtained at several verticals in the 
cross section, or a single sample may be obtained at a 
fixed point and a coefficient applied to determine the 
mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly 
changing concentration, samples may have been collected 
more frequently (twice daily or, in some instances, hourly)
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The published sediment discharges for days of rapidly 
changing flow or concentration were computed by the sub 
divided day method (time-discharge weighted average) . 
Therefore, for those days when the published sediment dis 
charge value differs from the value computed as the product 
of discharge times mean concentration times 0.0027, the 
reader can assume that the sediment discharge for that day 
was computed by the sub-divided day method. For periods 
when no samples are collected, daily loads of suspended 
sediment are estimated on the basis of water discharge, 
sediment concentrations observed immediately before and 
after the periods, and suspended-sediment loads for other 
periods of similar discharge.

At other stations, suspended-sediment samples are 
collected periodically at many verticals in the stream cross 
section. Although data collected periodically may represent 
conditions only at the time of observation, wuch data are 
useful in establishing seasonal relations between quality 
and streamflow in predicting long-term sediment-discharge 
characteristics of the stream.

In addition to the records of the quantities of sus 
pended sediment, records of periodic measurements of the 
particle-size distribution of the suspended sediment and 
bed material are included.

Publications

The annual series of water-supply papers that contain 
information on quality of surface waters in Minnesota are 
listed below.

Water Parts Parts Parts Water Parts Parts Parts Parts Part 
year 1-1^ 1-k 5-6 year I-k 3-4 ^-5 5-6 6

1521 
1572 
161*3

9^2 — — 1955 1^00 — — ll<-01
19l<-2 950 — — 1956 ll<-50 — —
191*3 970 — — 1957 1520 — —
19^ 1022 — — 1958 1571 — —
19^5 1030 — — 1959 — 16^2 —

1050 — — I960 — 17^2 —
1102 — — 1961 — 1882 — 1883

191*8 — 1132 1132 1962 — 19^2 — 19^3
1911.9 — 1162 1162 1963 — 19*1.8 — 19*1.9
1950 — 1186 1187 196*<- — 1955 — 1956
1951 — 1197 1198 1965 — 1962 — 1963
1952 — 1250 1251 1966 — 1992 — 1993
1953 — 1290 1291 1967 — 2012 — 2013
1951* — 1350 1351 1968 — 209*1- 2095
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HYDROLOGIC CONDITIONS

Annual runoff during the 1973 water year was generally 
near normal. Streamflow was generally greater than normal 
throughout the State October through March. Streamflow in 
April was normal and remained pretty much normal through 
June with below normal flows occuring in July and August 
and returning to normal in September.



24 WATER RESOURCES DATA FOR MINNESOTA, 1973

SELECTED REFERENCES

American Public Health Association, and others, 1971, 
Standard methods for the examination of water and 
wastewater, 13th ed.: Am. Public Health Assoc., New 
York, 874 p.

Brown, Eugene, Skougstad, M. w., and Fishman, M. J., 1970, 
Methods for collection and analysis of water samples 
for dissolved minerals and gases: U.S. Geol. Survey 
Techniques of Water-Resources Inv., book 5, chap. Al, 
160 p.

Carter, R. W., and Davidian, Jacob, 1968, General procedures 
for gaging streams: U.S. Geol. Survey Techniques of 
Water-Resources Inv., book 3, chap. A6, 13 p.

Colby, B. R., 1963, Fluvial sediments—a summary of source,
transportation, deposition, and measurement of sediment
discharge: U.S. Geol. Survey Bull. 1181-A, 47 p.

Colby, B. R., and Hembree, C. H., 1955, Computations of 
total sediment discharge, Niobrara River near Cody, 
Nebraska: U.S. Geol. Survey Water-Supply Paper 1357, 
187 p.

Colby, B. R., and Hubbell, D. W., 1961, Simplified methods 
for computing total sediment discharge with the modi 
fied Einstein procedure: U.S. Geol. Survey Water- 
Supply Paper 1593, 17 p.

Corbett, D. M., and others, 1943, reprinted 1957, Stream- 
gaging procedures, a manual describing methods and 
practices of the Geological Survey: U.S. Geol. Survey 
Water-Supply Paper 888, 245 p.

Goerlitz, D. F., and Brown, Eugene, 1972, Methods for anal 
ysis of organic substances in water: U.S. Ge<j>|l. Survey 
Techniques of Water-Resources Inv., book 5, chap. A3, 
40 p.

Guy, H. P., 1970, Fluvial sediment concepts: U.S. Geol. 
Survey Techniques of Water-Resources Inv., book 3, 
chap. Cl, 55 p.

1969, Laboratory theory and methods for sediLpient
analysis: U.S. Geol. Survey Techniques of Water- 
Resources Inv., book 5, chap. Cl, 58 p. '



WATER RESOURCES DATA FOR MINNESOTA, 1973 25

Guy, H. P., and Norman, V. W., 1970, Field methods for
measurement of fluvial sediment: U.S. Geol. Survey 
Techniques of Water-Resources Inv., book 3, chap. C2, 
59 p.

Hem, J. D., 1970, Study and interpretation of the chemical 
characteristics of natural water - Revised edition: 
U.S. Geol. Survey Water-Supply Paper 1473, 269 p.

Langbein, W. B., and Iseri, K. T., 1960, General introduc 
tion and hydrologic definitions: U.S. Geol. Survey 
Water-supply Paper 1541-A, 29 p.

Porterfield, George, 1972, Computations of fluvial sediment 
discharges: U.S. Geol. Survey Techniques of Water 
Resources Inv., book 3, chap. C3, 66 p.

Ritter, J. R., and Helley, E. J., 1969, Optical method for 
determining particle sizes of coarse sediment: U.S. 
Geol. Survey Techniques of Water-Resources Inv., book 
5, chap. C3, 33 p.

U.S. Inter-Agency Committee on Water Resources, Subcommittee 
on Sedimentation, A study of methods used in measure 
ment and analysis of sediment loads in streams. Pub 
lished by the St. Anthony Falls Hydraulic Laboratory, 
Minneapolis, Minn.

____, 1941, Methods of analyzing sediment samples: Rept. 4.

_, 1953, Accuracy of sediment size analyses made by 
the bottom-withdrawal-tube method: Rept. 10.

_, 1957, The development and calibration of visual- 
accumulation tube: Rept. 11.

_, 1957, Some fundamentals of particle size analysis: 
Rept. 12.

_, 1959, Federal inter-agency sedimentation instruments 
"and reports: Rept. AA.

_, 1961, The single stage sampler for suspended sedi 
ment: Rept. 13.

_, 1963, Determinations of fluvial sediment discharge: 
Rept. 14.



26 WATER RESOURCES DATA FOR MINNESOTA, 1973

Table 4.—Factors for converting English units to 
International System (SI) units

The following factors may be used to convert the English units published herein 
to the International System of Units (SI). Subsequent reports will contain both the 
English and SI unit equivalents in the station manuscript descriptions until such time 
that all data will be published in SI units.

Multiply English units

inches (in)

feet (ft) 
yards (yd) 
rods 
miles (mi)

acres

square miles (mi2)

gallons (gal)

million gallons (106 gal) 

cubic feet (ft3 ) 

cfs-day (ft3/s-day) 

acre-feet (acre-ft)

cubic feet per second (ft3/s)

gallons per minute (gpm)

million gallons per day (mgd)

ton (short)

By 

Length

25.4
.0254
.3048
.9144

5.0292
1.609

Area

4047
.4047
.4047
.004047

2.590

Volume

3.785
3.785
3.785x10-3 

3785
3.785xlO- 3 

28.32
.02832 

2447
2.447x10-3 

1233
1.233xlO-3
1.233xlO"6

Flow

28.32
28.32 

.02832 

.06309 

.06309 
6.309x10-5

43.81 
.04381

Mass 

.9072

To obtain SI units

millimetres (mm) 
metres (m) 
metres (m) 
metres (m) 
metres (m) 
kilometres (km)

square metres (m2 ) 
*hectares (ha) 
square hectometre (hm2 ) 
square kilometres (km2 ) 
square kilometres (km2 )

**litres (1)
cubic decimetres (dm3 ) 
cubic metres (m3 ) 
cubic metres (m3 ) 
cubic hectometres (hm3 ) 
cubic decimetres (dm3 ) 
cubic metres (m3 ) 
cubic metres (m3 ) 
cubic hectometres 
cubic metres (m3 ) 
cubic hectometres 
cubic kilometres

(hm3 )

(kmj )

litres per second (1/s)
cubic decimetres per second (dm3/s)
cubic metres per second (m3/s)
litres per second (1/s)
cubic decimetrete per second (dm3 /s)
cubic metres per second (m3/s)
cubic decimetres per second (dm3/s)
cubic metres per second (m3 /s)

tonne (t)

*The unit hectare is approved for use with the International Syptem (SI) 
limited time. See NBS Special Bulletin 330, p. 15, 1972 edition.

**The unit litre is accepted for use with the International System (SI). 
Special Bulletin 330, p. 13, 1972 edition.

for a

See NBS
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Figure 2.-- Map showing location of lak« and stream gaging stations.T
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04010500 Pigeon River at Middle Falls, near Grand Portage, Minn. 

(International gaging station)

LOCATION.--Lat 48°00'44", long 89°36'58", in NE% sec.24, T.64 N., R.6 E., Cook County, on right bank 400 ft (122 
m) upstream from Middle Falls, 2.5 mi (4.0 km) upstream from Grand Portage Port of Entry, 3.5 mi (5.6 km) up 
stream from mouth, and 4.7 mi (7.6 km) northeast of village of Grand Portage.

DRAINAGE AREA.--600 mi 2 (1,554 km 2 ).

year. Published as "at 
October 1940 to September

PERIOD OF RECORD.--June to October 1921, April to November 1922, March 1923 to current 
International Bridge" April 1924 to September 1940; as "below International Bridge" 
1965. Monthly discharge only for some periods, published in WSP 1307.

GAGE.--Water-stage recorder. Datum of gage is 789.58 ft (240.664 m) above mean sea levlel, datum of 1929. Prior 
to Sept. 30, 1940, nonrecording gage at International Bridge, 5.8 mi (9.3 km) upstream at datum 100.24 ft 
(30.553 m) higher.

AVERAGE DISCHARGE.--50 years (1923-73), 502 ft 3 /s (14.22 m 3 /s), 11.36 in/yr (284 mm/yr).

EXTREMES.--Current year: Maximum discharge, 3,200 ft 3 /s (90.6 m 3 /s) Apr. 22 (gage height, 6.28 ft or 1.914 m); 
minimum, 54 ft 3 /s (1.53 m 3 /s) Dec. 14 (gage height, 0.25 ft or 0.076 m).

Period of record: Maximum discharge, 11,000 ft 3 /s (312 m 3 /s) May 5. 1934 (gage height, 7.6 ft or 2.32 m, 
site and datum then in use), from rating curve extended above 7,000 ft 3 /s (198 m'/s); minimum, 27 ft 3 /s 
(0.76 m 3 /s) Nov. 4, 1945 (gage height, -0.08 ft or -0.024 m).

REMARKS.--Records good except those for winter periods, which are fair. Records of water temperatures for the 
current year are published in Part 2 of this report.

COOPERATION.--This station is one of the international gaging stations maintained by the United States under 
agreement with Canada.

REVISIONS (WATER YEARS).--WSP 744: 1927-28. WSP 804: 1934(M). WSP 974: Drainage area. WSP 1337: 1924(M), 
1925, 1926-28(M), 1931(M), 1938(M), 1941(M), 1945-46(M), 1947, 1948(M), 1950(M).

DAY

I
2
3
4

b

6
7
8
9

10

11
12
1 .j
14
IS

16
17
Iti
19
20

21
22
25
24

26
27
29
29
io
31

TOTAL
MEAN

MAX
filN
CFSf.
IN,,

CAL Y*
*T8 Y«

p

OCT

24S
2 5^
gii
20 C
J91

19«
19e

107

1««
184

] ^t,
17B
168

166
160
161
IS)
144

135

132

129

12*

127
122
122

166
245
119
.26
.32

1972 TDT«U
1973 TOT»L

ISlHaWuE

M,V

113
HO
MO
110
109

HI-
17 1
212
22!
221

21*
205
190
15o
135

14U
145
151
151
147

12*
112
120
13C
134

1"!
130
111
99
93

,325
144
221
93

.24

.27

199,362
194, 6Q2

, I*- CUr 1C

<>ec

89
65
77
7]

6«
„?
el
5V
5«

57
57
56
5b
56

60
62
64
64
63

63
6?
62

62

63
64
66
67 
66
65 

1,992 2,

FEt T t

JAfl

67
70
72
72
73

71
69
67
66
e5

65
bb
66
67
70

74
76
77
7&
76

77
n
80
81
02

e3("3
90
96
99

101

359
64.3 76.1

89
56

.11

.12

MEAN 54?
KEAN 533

101
65

. 1 3

.lb

MAX
"AX

'EW SECUi-D, >

f-feb

103

i 04
103
102

100
99
96
97
9b

9b
94
94
93
93

93
92
92
92
94

Q4
95
97
99

100

1U1
1U2
104

2,727 9,
97,4
104
92
.16
.17

4,680 KIN
3,030 MIN

AffcK

MAP

lOb
107

110
111

112
114
117
120
l?f

135
146
165
180
205

2UO
295
350
3B5
420

440
465
4SO

520

535
570
eOO
650 
730
800

321
6PO
105
.54
.62

56
56

YEAK OCTOHFH 1972

APM

850
920

1,000
1,100
1,080

990
(»77
752
669
M5

574
569
612
754

1,040

I,b50
1,990
I,b60
1,650
2,030

2,630
3,030
2,640
2,160

1,560
1,400
1,290
1,190
1,110

40,502
1 > 350
3,030

56V
2.25
2.51

CFSI»i ,<*i
CF3 M .89

HAY

1,100
1,870
l,7lu
1 , 700
1,660

1,560
1,630
1,690
1,590
1,440

1,340
1,260
1,200
1,100
1,030

974
939
876
844
816

7*8
745
707
686

1,190

2,780
2,510
2,040
1,650
1,420
1,280

42.127
1,359
2,780

686
2.27
2.61

IN 12.
IN 12.

TO SEPTfcMbfcft 1973

JUN

,160
,060
,010
,180
,290

,230
,120

1,050
1,070
1,050

1,040
1,010

923
«32
763

708
689
709
701
657

644
722
836
769
691

653
646
627
615
593

26,050
868

1,290
593
1.45
1.62

36
07

JUL

560
522
484
466
447

497
520
490
447
426

399
407
418

1 402
3P8

345
330
350
416
416

389
352
325
340
382

384
1,400
1,730
1,310

785

17,111
552

1,730
325
.92

1.06

AUG

655
575
524
469
473

476
487
528
616
605

671
675
620
600
566

568
707
769
765

1.150

1,080
878
747
671
626

610
601
602
587
605
740

£0,266
654

1,150
473
1.09
1.26

SEP

1,100
1,250
1.170
1,130
1,090

1,020
942
8bl
770
723

687
6b7
6U
572
547

507
486
467
447

429
507
S09
099
57b

706
949
913
795
701

£2.153
736

1,250
429
1.23
1,37

PEAK DISCHARGE (BASE, 3,000 CFS).—Apr. 22 (0600) 3,200 cfs (6.28 ft),
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04014500 Baptism River near Beaver Bay, Minn.

31

LOCATION.--Lat 47°20'1S", long 91°12'00", in SE^NE?* sec.IS, T.S6 N. , R. 7 W. , Lake County, on right bank 30 ft 
(9 m) upstream from bridge on U.S. Highway 61, 0.2 mi (0.3 km) upstream from mouth, 4 mi (6 km) northeast of 
Silver Bay, and 7 mi (11 km) northeast of village of Beaver Bay.

DRAINAGE AREA.--140 mi 2 (363 km 2 ).

PERIOD OF RECORD.--October 1927 to current year. Monthly discharge only for some periods, published in WSP 1307.

GAGE.--Water-stage recorder. Datum of gage is 609.97 ft (185.919 m) above mean sea level (Corps of Engineers 
bench mark). Prior to Oct. 5, 1934, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--46 years, 168 ft 3 /s (4.758 m 3 /s), 16.30 in/yr (414 nun/yr).

EXTREMES.--Current year: Maximum discharge, 2,430 ft 3 /s (68.8 m 3 /s) May 25 (gage height, 4.09 ft or 1.247 m) ; 
maximum gage height, 4.65 ft (1.417 m) Mar. 14 (backwater from ice); minimum discharge, 12 ft 3 /s (0.34 m 3 /s) 
Dec. 17, 18, 19, 20; minimum gage height, 0.63 ft (0.192 m) Dec. 18, 19.

Period of record: Maximum discharge recorded, 9.350 ft 5 /s (265 m 3 /s) Aug. 9, 1939 (gage height, 8.11 ft or 
2.472 m), from rating curve extended above 4,000 ft s /s (113 m 3 /s); maximum gage height, 11.06 ft (3.371 m) 
Apr. 12, 1965 (from floodmark, backwater from ice); minimum daily discharge, 0.4 ftVs (0.011 m 3 /s) Jan. 5, 
6, 1940.

REMARKS.--Records good except those for winter periods, which are fair, 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 894: 1939. WSP 1337: 1933-34(M), 1935.

Records of water temperatures for the

DAY OCT

DISCHARGE, IN CUBIC FfcET PER SECOND, *ATER YEA* OCTOBER 1972 TO SEPTEMBER 1973 

MOV DEC JAN FEB MAR APR MAY JUN JUL AUG SfcP

1
2
3
0
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
HTR YR

260
210
192
17d
160

192
173
150
137
137

201
201
173
150
137

125
112
103
69
69

115
150
150
126
116

120
122
116
108
101

4,516 0
106
260
89

1.04
1.20

1972 TOTAL
1973 TOTAL

103
169
238
167
176

279
416
393
330
292

260
221
160
120
99

90
60
62
80
60

66
105
227
120
99

83
69
62
56 
53

,627
161
016
53

1.15
1.'26

107, 94U
77,342

49
40
36
33
29

26
24
22
20
19

16
17
16
15
15

14
13
12
12
13

14
16
17
17
17

18
16
19
16

16 

639
20.6

49
12

.15

.17

MEAN
MEAN

18
ie
17
16
16

16
15
15
15
1*

16
17
18
10
19

20
21
21
22
22

22
22
2«
23
23

24
23
23
22
22
22

605
19.5

24
15

,1«
,16

295 MAX
212 MAX

22
22
22
22
22

22
22
21
21
20

20
20
19
19
19

18
18
17
17
17

17
16
16
16
16

15
15
15

526
16. 8

22
15

.13

.10

6,660
2,070

16
16
16
17
17

17
16
20
22
25

40
60

130
350
620

500
406
330
298
272

240
196
147
120
249

296
311
366
372 
379
uoe

6,322
204
620
16

1,46
1,66

MIN 12
MIN 12

«2tt
4oe
366
uoe
016

406
400
330
292
209

204
201
197
240
534

790
598
543
552
600

960
690
684
525
416

358
324
298
266
244

13,379
446
960
167

3.19
3.S5

CFSM 2.11
CFSM 1.51

351
646
561
516
446

420
525
530
489
600

722
598
460
379
330

300
266
238
216
196

162
169
161
192

1,650

2,070
1,200

800
560
I\\L.•* 1 O
351

16,674
540

2,070
161

3,69
0.46

IN 28
IN 20

337
311
618

1,000
712

096
366
534
472
408

356
292
216
173
140

157
790
516
356
317

416
386
340
311
266

627
961
701
507
365

13,501
051

1,000
140

3.22
3.60

.66

.55

292
227
169
125
101

65
72
60
52
50

03
244
285
192
126

95
7«

122
110
91

69
52
52

115
137

157
205
221
1 fcllI O«*
133
249

4,171
135
292
03

.96
1.11

216
150
105
80
62

101
140
204
337
317

266
192
150
130
103

464
525
393
379
365

279
201
150
116
99

93
85
77
fctt« •* 
71
91

6,047
195
525
62

1.39
1.61

543
608
416
386
317

244
176
137
110
93

75
65
55
50
49

59
55
50
45
40

39
115
108
95
154

337
534
393
311
232

5,893
196
608
39

1.40
1,57

PEAK DISCHARGE (BASE, 1,300 CFS).--May 25 2.430 c fs (4.09 ft).



32 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015500 Second Creek near Aurora, Minn.

LOCATION.--Lat 47°31'25", long 92°11'35", in SW% sec.12, T.58 N., R.15 W., St. Louis County, on left bank 0.1 mi 
(0.2 km) downstream from First Creek, 0.4 mi (0.6 km) upstream from mouth, and 2.1 mi (3.4 km) east of Aurora.

DRAINAGE AREA.--26.3 mi 2 (68.1 km 2 ).

PERIOD OF RECORD.--March 1955 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,410.36 ft (429.878 m) above mean sea level, datum of 1929 
(levels by Erie Mining Company).

AVERAGE DISCHARGE.--18 years, 22.3 ft 3 /s (0.632 m 3 /s), 11.51 in/yr (292 mm/yr).

EXTREMES.--Current year: Maximum discharge, 109 ft 3 /s (3.09 m 3 /s) Aug. 8 (gage height, 4.78 ft or 1.457 m); 
maximum gage height, 5.19 ft (1.582 m) Mar. 14 (backwater from ice); minimum daily discharge, 5.5 ft 3 /s 
(0.16 m 3 /s) Feb. 21-28; minimum gage height, 3.51 ft (1.070 m) Nov. 15, 16, July 8, 9.

Period of record: Maximum discharge, 254 ft 3 /s (7.19 m 3 /s) Apr. 22, 1961 (gage height, 5.64 ft or 1.719 m); 
maximum gage height, 5.75 ft (1.753 m) Mar. 28, 1957 (backwater from ice); minimum daily discharge, 1.5 ft 3 /s 
(0.042 mVs) Jan. 26 to Feb. 4, 1963; minimum gage height, 3.10 ft (0.945 m) Feb. 2, 3, 4, 1963.

REMARKS.--Records good except those for winter period, which are fair. 

REVISIONS (WATER YEARS).--WRD Minn. 1971: 1957, 1961.

DAY OCT

DISCHARGE! IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1972 TO SEPTl«»ER 1975 

NOV DEC JAN PEB MAR APR MAY JUN JUt •IP

1
2
3
u
s
6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

35
26
19
17
IS

17
IS
17
15
17

18
15
16
19
16

IS
15
13
13
13

16
16
16
16
IS

14
16
15
15
14
13 

515
16,6

35
13

,63
,73

1972 TOTAL
1973 TOTAL

14 7,7
15 7,5
17 7.4
16 7.2
13 7.1

IS 7.0
17
16
16
IS

17
17
14
12
11

10
10

t g
,7
,5

.3
,0

8.9
8,7
8.5

8,4
8,2
8,1
7.9

,9
,8
,8
,8

,7
,7
,6

,6

,6
,6
,6
,6
,6

,6
,6
,6
,6
.6

.7
,8
.8
.8
a7,8

358.8 211,4
12,0 6,82

17 7.7
7,8 6.6
.46 ,26
.51 ,30

8,206,2 MEAN
6,923,5 MEAN

7,0
7.5
7.5
7,5
7.5

S.O
8.0
8.0
8.0
8,0

6,0
6.0
6.3
8.5
8.5

8.8
.0
.0
,0
,0

,0
.0
,0
.0
,0

9,0
8.7
8.S
B et •* «
8,5 .
8.3 .

259,6
8,37
9,0
7.0
.32
.37

22,4 MAX
19.0 MAX

PEAK DISCHARGE (BASE, 60
DATE

5-7
8-8

TIME G

0030 4
1600 4

H. DISCHARGE

28 60
78 109

DATE

9-2

8.0
8.0
8,0
7,8
7.5

7.5
7.2
7.0
7.0
6.8

6.5
6.4
ft. 2
6.1
6,0

5,9
5,8
5,7
5,7
5,6

5.5
5.5
S.S
5.5
5.5

5.5
5.5
5.5

178,7
6.38
8.0
5.5
,24
.25

110
70

CFS)
TIME

0400

5.6
5.6
5.7
5.8
5.9

.0

.2

.3

.5

.7

8.0
12
20
35
36

32
28
25
25
24

24
24
24
24
25

27
30
35
31
28
27

604,3
19,5

36
5,6
,74.-as

MIN 6,6
MIN 5,5

25
24
23
23
22

21
19
18
16
IS

IS
16
16
17
26

28
27
28
27
30

36
35
31
27
24

24
22
19
17
17

688
22.9

36
15

.87

.97

CFS* .85
CF8M .72

18
24
24
22
21

33
51
44
37
39

34
31
29
27
25

23
22
21
20
19

19
19
22
28
34

33
33
34
30
2ft
23 *

865
27.9

51
18

1.06
1.22

IN 11.61
IN 9.79

22
22
21
21
20

21
21
24
22
21

21
23
23
24
23

28
37
32
26
29

33
33
30
26
28

36
33
26
24
23

773
25.8

37
20
.98

1.09

19
IS
12
12
12

11
10
9.7

11
18

19
38
35
29
23

19
17
19
18
17

14
12
12
14
21

31
43
45
37
32
30

654.7
21.1

45
9.7
.80
.93

11
28
2ft
24
22

2ft
28
TO
65
64

58
48
40
34
32

30
27
25
22
20

19
24
23
21
23

24
23
22
22
23
28

972
31.4

70
19

1.19
1.37

48
60
10
4*
38

31
28
2*
«S
2«

27
27
IS
2$
2S

29
2ft
31
II
30

19
24
26
18
18

19
10
17
1*
14

843
28.1

60
14

1.07
1.19

G.H. DISCHARGE

4.37 65



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04016000 Partridge River near Aurora, Minn.

33

LOCATION.--Lat 47°31'02", long 92°11'24", in SE%SW% sec.12, T.58 N., R.15 W., St. Louis County, on right bank at 
upstream side of highway bridge, 1,000 ft (305 m) downstream from Second Creek, 2.5 mi (4.0 km) east of Aurora, 
and 2.8 mi (4.5 km) upstream from mouth.

DRAINAGE AREA.--156 mi 2 (404 km2 ).

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,402.30 ft (427.421 m) above mean sea level, datum of 1929. Aug. 
5, 1942, to Aug. 25, 1944, nonrecording gage, and Aug. 26, 1944, to July 1, 1956, water-stage recorder at 
site 45 ft (14 m) downstream at same datum.

AVERAGE DISCHARGE (adjusted for storage and diversion).--31 years, 128 ft 3 /s (3.625 m 3 /s), 11.14 in/yr (283 
mm/yr).

EXTREMES.--Current year: Maximum discharge, 505 ft 3 /s (14.3 m 3 /s) May 12 (gage height, 4.25 ft or 1.295 m); 
minimum daily, 21 ft 3 /s (0.59 m 3 /s) Dec. 13-22; minimum gage height, 1.84 ft (0.561 m) Dec. 18, 19, 20.

Period of record: Maximum discharge, 3,230 ft 3 /s (91.5 m 3 /s) May 10, 1950 (gage height, 7.86 ft or 2.396 
m); minimum, 2.2 ft 3 /s (0.062 m 3 /s) Jan. 30, 31, 1961; minimum gage height, 0.88 ft (0.268 m) Mar. 2, 1963.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated at times by storage in 
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservoir formed from lake by levees 
around marsh areas and natural outlet. Available capacity, 20,000 acre-ft (24.7 hm 3 ) between elevations 
1,410 ft (430 m), natural lake level, and 1,440 ft (439 m). Storage began Apr. 9, 1955. Storage in reser 
voir obtained from Colby Lake during periods of high flow; release from storage returned to Colby Lake to 
maintain lake elevation during diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some 
seepage losses from reservoir bypass station.

REVISIONS (WATER YEARS).--WSP 974: 1942. WSP 1307: 1943(M).

DISCHARGE, IN CUBIC P«T PER SECOND* WATER YEAR OCTOBER 1'72 TO SEPTEMBER 1971

0»V OCT NQV DEC JAN PEB MAR APR MAY JUN JUL AUG StP

1
2
3
a
5

6
7
8
9

10

11
12
13

15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
(/)
MEAN T8
CFSM T«
IN. T8

CAL YR
WTR YR

1*2
122
106
95
87

87
87
W
84
8$

86
82
85
92
93

88
85
78
74
71

77
79
80
83
82

77
79
76
78
71

2,665 2
86.0
142
69

+25.6 +
112

0.72
0.82

1972 MEAN
1973 MEAN

69
69
73
73
70

76
80
80
84
88

96
93
93
90
84

82
78
74
71
66

63
58
56
5«
53

51
50
48
46
43

,111
70.4

96
43

31.7
102

0.65
0.73

119
102

39
35
31
28
27

25
24
23
23
22

22
22
21
21
21

21
21
21
21
21

21
21
22
22
22

22
22
23
23
23
24 

734
23.7

39
21

+ 1.82
25.5
0.16
0.19

MEAN T«
MEAN T8

2«
24
24
25
25

26
27
27
27
29

30
30
30
30
30

30
29
30
29
30

29
29
29
29
28

28
29
29
29
29
30

874
28.2

30
24

-0.40
27.8
0.18
0.21

144
132

30
30
30
30
28

26
25
26
27
28

29
28
28
29
30

31
34
35
34
34

33
33
32
32
32

31
31
32

848
30.3

35
25

-0.40
29.9
0.19
0.20

MAX 1,240
MAX 500

33
33
34
34
33

33
35
36
36
34

35
41
51
76
89

78
71
68
66
65

68
65
70
69
70

70
76
87
85
78 
78

1,797
58.0

89
33

+ 41.4
99.4
0.64
0.73

MIN
MIN

72
73
70
69
69

63
61
61
56
54

60
58
61
65
85

98
102
115
130
151

174
210
220
264
289

275
247
233
220
194

3,899
130
289
54

+84.0
214

1.37
1.53

21 CFSM
21 CFSM

177
181
190
198
205

241
311
353
407
470

491
500
494
456
396

331
283
238
208
192

183
166
153
162
272

278
283
275
296
269
233

8,892
287
500
153

+ 36.2
323

2.07
2.39

f 0,
7* 0.

222
205
196
172
153

137
126
123
115
109

105
101
93
87
79

88
102
104
108
122

137
155
162
159
162

181
190
190
196
205

4,284
143
222
79

+ 48.4
191

1.23
1.37

.92 IN. T8
,85 IN. T8

205
190
164
137
118

105
92
79
73
73

69
113
111
108
100

93
83
88
83
79

73
67
63
64
77

100
130
146
149
159
167

3,358
108
205
63

+ 31.7
140

0.90
1.03

12.54
11.55

171
168
164
152
134

129
119
208
270
296

359
388
365
319
267

221
187
165
149
134

122
117
107
97
91

85
79
72
67
66
72

5,340
172
388
66

+ 39.6
212

1.36
1.57

109
136
150
164
151

136
130
122
112
99

91
B3
77
72
68

65
62
62
60
5«

57
59
*«
51
54

57

59
61
55

2,567
85.6
164
51

+ 23.2
109

0.70
0.78

/ Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent in cubic
feet per second; furnished by Erie Mining Co.

? Adjusted for change in contents and diversion.



34 STREAMS TRIBUTARY TO LAKE SUPERIOR

04016500 St. Louis River near Aurora, Minn.

LOCATION.--Lat 47°29'30", long 92°14'20", in SW% sec.22, T.58 N., R.15 W., St. Louis County, on left bank at up 
stream side of highway bridge, 0.8 mi (1.3 km) downstream from Partridge River and 1.5 mi (2.4 km) south of 
Aurora.

DRAINAGE AREA.--312 mi 2 (808 km 2 ).

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,371.24 ft (417.954 m) above mean sea level, datum of 1929. 
Prior to Aug. 26, 1944, nonrecording gage at same site and datum.

AVERAGE DISCHARGE (adjusted for storage and diversion).--31 years, 248 ft 3 /s (7.023 m 3 /s), 10.79 in/yr (274 
mm/yr).

EXTREMES.--Current year: Maximum discharge, 892 ft 3 /s (25.3 m 3 /s) May 12 (gage height, 3.47 ft or 1.058 m); 
minimum daily, 49 ft 3 /s (1.39 m 3 /s) Feb. 18 to Mar. 5; minimum gage height, 1.47 ft (0.448 m) Feb. 7-11.

Period of record: Maximum discharge, 5,380 ft 3 /s (152 m 3 /s) May 14, 1950 (gage height, 8.37 ft or 2.551 
m); minimum, 4.0 ft 3 /s (0.11 m 3 /s) Oct. 2, 3, 1948 (gage height, 0.30 ft or 0.091 m).

REMARKS.--Records good except those for winter period and those for period of no gage-height record, which are 
fair. Flow regulated at times by storage in off-channel Partridge Reservoir, formerly known as Whitewater 
Lake. Reservoir formed from lake by levees around marsh areas and natural outlet. Available capacity 
20,000 acre-ft (24.7 hm 3 ) between elevations 1,410 ft (430 m), natural lake level, and 1,440 ft (439 m). 
Storage began Apr. 9, 1955. Storage in reservoir obtained from Colby Lake during periods of high flow; re 
lease from storage returned to Colby Lake to maintain lake elevation during diversion for iron-ore proces 
sing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir enter above station.

REVISIONS (WATER YEARS).--WSP 1337: 1950.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1972 TO SEPTEMBER 1971

NOV DEC JAN FE6 MAR APR MAY JUN JUL AUG SEP

1
z
3
4
5

*
7
6
9

10

11
12
11
14
15

1*
17
18
19
20

21
22
21
24
25

2*
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
(/)
MEAN ?
CFSM ?
IN. f

CAL YR
WTR YR

322
299
269
251
236

240
233
223
212
211

215
212
211
212
207

195
185
174
167
167

180
186
191
194
192

1S6
161
179 
177
169
169

6,447
208
322
167

+ 25.6
234

0.75
0.86

1972 MEAN
1973 MEAN

16S
170
176
181
176

195
212
223
229
231

233
231
226
221
209

19<l
178
167
156
148

138
132
126
120
117

111
106
102 
97
93

»<*»»•

5,072
169
233
93

+ 31.7
201

0.64
0.72

264
225

90
87
84
81
76

75
72
70
67
64

62
60
58
57
56

56
56
55
55
55

55
54
54
54
54

54
54
50 
54
54
54

1,933
62.4

90
54

+ 1.82
64.2
0.21
0.24

MEAN +
MEAN +

53
S>3
53
53
52

52
52
52
52
52

52
52
52
52
52

52
52
51
51
51

SI
51
51
51
50

50
SO
50 
50
50
50

1,595
51.5

53
50

-0.40
51.1
0.16
0.19

289
255

50
50
50
50
50

50
50
50
50
50

50
50
50
50
50

50
50
49
49
49

49
49
49
49
49

49
49
49

1,389
49.6

50
49

-0.40
49.2
0.16
0.16

MAX 1,970
MAX 885

49
49
49
49
49

50
50
50
52
54

60
SO

110
150
220

240
230
220
200
180

170
170
167
170
183

201
226
263
271
259
247

4,518
146
271
49

+ 41.4
187

0.60
0.69

MIN
MIN

229
225
220
216
216

213
211
214
206
201

205
199
201
205
249

305
335
354
369
407

492
560
620
694
709

676
621
560 
507
467

10,888
363
709
199

+ 84.0
447

1.43
1.60

48 CFSM
49 CFSM

446 «06
482 381
511 37*
511 34!
502 30«

541 283
656 261
716 260
763 248
834 23<i

867 221
865 21<
871 195
629 18!
764 171

663 19]
614 201
550 211
495 211
462 24]

436 251
406 271
385 29i
371 263
516 29!

566 321
561 36(
546 36< 
5J7 37!
494 37

18,261 8,378
589 27S
885 408
371 171

+36.2 +48.4
625 327

2.00 1.05
2.31 1.17

f 0.93 IN.
f 0.82 IN.

35S
337
296
253
216

197
181
165
158
157

149
> 220

221
> 223

202

177
' 158

165
1 152
I 142

' 135
> 125
! 121
! 124
I 144

i 169
I 222
>, 245 
M 259

284
3Ofc• e TO

6,253
202
358
121

+ 31.7
234

0.75
0.86

f 12.58
f 11.10

291
265
270
250
224

228
213
395
436
460

506
539
525
496
451

409
361
367
361
351

341
334
320
300
284

271
255
237 
217
208
207

10,416
336
539
207

+ 39.6
376

1.21
1.39

266
303
326
350
346

336
324
314
299
278

255
239
221
210
200

190
161
178
170
158

156
160
152
147
151

162
182
202
221
212

•»••»*

6,911
230
350
147

+ 23.2
253

0.81
0.91

/ Change in contents in Partridge Reservoir and diversion to iron-ore processing pljaint, equivalent in cubic 
feet per second; furnished by Erie Mining Co.

7* Adjusted for change in contents and diversion.

NOTE.--No gage-height record Nov. 9 to Dec. 14.



STREAMS TRIBUTARY TO LAKE SUPERIOR 35 

04018750 St. Louis River at Forbes, Minn.

LOCATION.--Lat 47°21'48", long 92°35'56", in NE^sSE?* sec.3, T.56 N., R.18 W., St. Louis County, on right bank at 
downstream side of highway bridge, 0.5 mi (0.8 km) downstream from Eveleth Taconite Company dam, 0.6 mi (1.0 
km) south of Forbes, 1.8 mi (2.9 km) upstream from Elbow Creek.

PERIOD OF RECORD.--August 1964 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,293.11 ft (394.140 m) above mean sea level, datum of 1929. 
Prior to Oct. 28, 1964, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--9 years, 585 ft 3 /s (16.57 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 1,980 ft 3 /s (56.1 m 3 /s) May 12 (gage height, 10.66 ft or 3.249 m); 
minimum daily, 25 ft 3 /s (0.71 m 3 /s) Mar. 6; minimum gage height, 5.14 ft (1.567 m) Nov. 26.

Period of record: Maximum discharge, 5,610 ft 3 /s (159 m 3 /s) Apr. 16, 1971 (gage height, 16.20 ft or 4.938 
m, result of release of storage behind ice jam at dam 0.5 mi or 0.8 km upstream); maximum daily discharge, 
5,170 ft 3 /s (146 m 3 /s) Apr. 18. 1969; maximum gage height, 16.27 ft (4.960 m) Apr. 15, 1971 (backwater from 
ice); minimum discharge, 24 ft s /s (0.68 m 3 /s) Nov. 26, 1966; minimum gage height, 5.14 ft (1.567 m) Nov. 26, 
1972.

REMARKS.--Records good except those for winter periods, which are fair. There is some regulation at medium and 
low flows and diversion for iron-ore processing at Eveleth Taconite Company dam 0.5 mi (0.8 km) upstream. 
Diversion began Dec. 5, 1965.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND* HATER YEAH OCTOBER 1972 TO SEPTEMBER 197} 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUC SEP

615
600
547
506
478

6 512
7 479
8 452
9 435

10 424

11 437
12 453
1) 308
14 385
IS 415

16 403
17 3B4
18 376
19 374
20 355

21 356
22 382
23 400
24 401
25 394

26 388
27 385
2» 378
29 377
30 370 
31 367 ••.----

)69
391
428
436
442

461
514
558
562
360

673
577
500
571
441

657
512
428
407
201

431
172
298
490
370

193
266
350
180
370

• ••••

TOTAL 13,1)6 12,608
MEAN 424
MAX 615
MIN )0fl

CAL Yd 1972 TOTAL
NT* Y* 197) TOTAL

420
673
172

198,687
181,650

ISO
210
200
190
180

170
165
160
ISO
145

140
135
130
129
130

130
130
130
130
130

130
130
130
130
130

130
130
130
130
130 
130

4,464
144
210
129

MEAN
MEAN

130
130
110
120
140

1)0
130
130
130
130

130
DO
1)0
1)0
1)0

1)0
1)0
1)0
130
130

130
130
1)0
130
1)0

130
128
127
126
124 
12)

3,988
189
140
110

543 MAX
498 MAX

121
120
119
117
114

113
112
110
108
106

104
103
101
too
98

96
94
92
91
90

89
88
87
87
87

87
87
87

•*••«•
......

2,808
100
121
87

3,660
1,970

88
100
110
too
45

25
50
90
95

100

130
200
300
500
900

800
700
650
600
570

550
550
550
550
600

650
700
BOO
760
740 
711

13,314
429
900
25

MIN 73
MIN 25

673
661
599
584
SOB

570
553
534
465
477

376
466
390
450
489

611
591
715
699
855

,100
,220
,250
,300
,350

1,360
1,270
1,240
1,160

974

23,492
78)

1,360
378

1,010
1,060
1,020
1,110
1,070

1,220
1,800
1,820
1,710
1,900

1,960
1,970
1,950
1,880
1,300

1,690
1,550
1,380
1,500
1,130

1,080
979
897
739

1,050

1,190
1,140
1,080
1,000

940 
870

41,295
1,332
1,970

739

820
780
740
710
700

692
561
698
515
520

501
512
415
434
403

345
497
559
407
525

579
S46
614
627
633

737
837
790
830
831

16,358
612
837
34S

807
722
766
696
627

513
507
459
446
328

269
442
456
498
470

307
380
407
397
213

334
334
207
285
377

411
350
560
568
578
611

14,325
462
807
207

686
610
669
629
591

435
593
614
902
968

939
944
961
911
950

872
801
737
702
675

579
588
570
478
488

491
397
410
402
379
379 

20,350
656
966
379

47»
673
696
705
8)3

6)7
626
646
680
562

565
532
436
427
421

395
309
332
111
306

288
281
282
157
277

307
326
290
3)9
)71

1),512
450
8)3
157



36 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04018900 East Two River near Iron Junction, Minn.

LOCATION.--Lat 47°24'04", long 92°39'52", in NW%NW% sec.29, T.57 N., R.18 W., St. Louis County, on right'bank 30 
ft (9 m) downstream from bridge on State Highway 37 and 2.2 mi (3.5 km) southwest of Iron Junction.

DRAINAGE AREA.--40.0 mi 2 (103.6 km 2 ).
"*• i 

PERIOD OF RECORD.--June 1966 to current year. Occasional low-flow measurements, water years 1957-62.

GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (407 m), from topographic map. 

AVERAGE DISCHARGE.--? years, 34.0 ft 3 /s (0.963 m 3 /s), 11.54 in/yr (293 mm/yr). '

EXTREMES.--Current year: Maximum discharge, 198 ft j /s (5.61 m 3 /s) May 7 (gage height, 8.11 ft or 2.472 m); maxi 
mum gage height, 8.60 ft (2.621 m), backwater from ice; minimum daily discharge, 8.6 ft 3 /s (0.244 m 3 /s) Jan. 
18-30; minimum gage height, 2.88 ft (0.878 m) June 16.

Period of record: Maximum discharge, 625 ft 3 /s (17.7 m 3 /s) Apr. 14, 1971 (gage height, 9.61 ft or 2.929 m); 
maximum gage height, 10.16 ft (3.097 m) Apr. 12, 1971; minimum daily discharge, 4.6 ft'/s (0.13 m 3 /s) Jan. 
27-30, 1970. V

REMARKS.--Records good except those for winter periods, which are fair.

COOPERATION.--Records collected and computed by U.S. Steel Corporation and reviewed by Geological Survey.

OAY OCT

DISCHARGE, IN CUBIC FEET fER SECONDt WATER YEAR OCTOBER 1973 TO SEPTEMBER 1973 

140V UFC JAN / FEB MAR APR MAY JUN JUL AUQ SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YH
t»TR YK

27
25
24
21
20

23
24
21
19
Itt

19
19
18
18
17

17
17
18
1«
18

18
20
20
19
19

20
21
21 
2?
22
22 

6?5
20.2

27
17

.51

.58

1972 TOTAL
1973 TOTAL

22
22
22
20
20

21
2*
25
25
24

23
22
20
1H
17

16
15
1*
12
11

11
10
10
9.H
9.5

9.2
9.0
8.7 
H 7
8.7

487.6
16.3

?5
H.7
.41
.45

10,323
10,444

8.7
8.7
8.7
8.7

- 8.7

a. 7
8.7
8.78.7'

8.7

8.7
8,7
8.7
M.7
8.7

8.7
8.7
8.7
8.7
8.7

8.7
8.7
8.7
8.7
8.7

8.7
8.7
8.7
8 7. r 
87. r

8 7. r 

269.7
8.70
8.7
8.7
.22
.2S

.2 MEAN
,b MEAN

8.8
8.8
8.8
8.8
8.8

8. ft
8.8
8.8
8.R
8.8

8.8
8.8
8.8
8.8
8.7

8.7
8.7
8.6
8.6
8.6

8.6
8.6
8.6
8.6
8.6

8.6
8.6
8.6
B f.• o
8 *.• o
8 7• r 

269. A
8.70
8. A
8.6
.22
.25

28.2
28.6

9.0
9.0
9.0
9.0
9.0

9.0
9.0
9.0
9.0
9^0

9.0
9.2
9.2
9.2
9.2

9.3
9.4
9.4
9.4
9.5

9.5
9.6
9.6
9.7
9. A

9.8
9.8
9.8

260.4
9.30
9.8
9.0
.23
.24

MAX 300
MAX 186

10 42 33 35
10 36 46 30
10 33 55 25
10 28 51 2?
10 25 44 20

10 26 66 19
10 24 186 18
10 22 184 18
10 21 174 18
11 19 170 18

15 18 153 18
20 19 120 17
30 22 87 15
40 22 69 14
55 26 56 13

50 39 53 14
45 37 43 40
40 39 35 96
35 45 30 109
32 63 25 97

31 141 24 82
31 145 22 66
32 134 21 56
35 116 21 44
40 89 54 46

50 65 83 82
65 53 84 96
65 49 74 87 
5H 41 60 71
5? 35 49 59

9f.fi 1,474 2*212 1,347
31.2 49.1 71.4 44.9

65 145 186 109
10 18 21 13

.78 1.23 1.79 1.12

.90 1.37 2.06 1.25

MIN 7.9 CFSM .71 IN 9.60
MIN 8.6 CFSM .72 IN 9.71

48 51 17
36 43 28
28 36 36
24 32 40
20 28 39

17 26 35
15 26 31
14 28 29
13 55 27
13 68 24

13 68 21
16 59 19
23 44 17
24 35 16
24 31 15

23 42 14
21 48 14
19 40 14
18 34 13
16 31 13

15 28 14
13 25 15
12 23 16
13 21 18
24 20 19

36 19 19
46 18 21
64 17 24 
66 17 24
61 16 22
57 16

832 1,045 654
26.8 33.7 21.8

66 68 40
12 16 13

.67 .84 .55

.77 .97 .61



STREAMS TRIBUTARY TO LAKE SUPERIOR • 

04019000 West Two River near Iron'Junction, Minn.
37

LOCATION.--Lat 47°24'05", long 92°42 I 10", in SW^SW^j sec.24, T.57 N., R.19 K., St. Louis County, on right bank 40
ft (12 m) upstream from bridge on-State Highway 37, 5 mi (8 km) southwest of Iron Junction, and 9.2 mi (14.8
km) upstream from St. Louis River. ' ' - - ' ~"

DRAINAGE AREA'.--68.4 mi 2 (177.2 km 2 ).

PERIOD OF RECORD.--October 19S3 to September 1962, October 1965 to current year.

GAGE.--Water-stage recorder. Datum of gage"is 1,322.05 ft (402.961 m$ above mean sea level, datum of 1929 
(Minnesota Highway Department bench mark).

AVERAGE DISCHARGE.--17 years, 46.3 ft 3 /s (1.311 m 3 /s), 9.19 in/yr (233 mm/yr).

EXTREMES.--Current year: Maximum discharge, 199 ft 3 /s (5.64 m 3 /s) May 7 (gage height, 5.21 ft or 1.588 m); maxi 
mum gage height, 6.01 ft (1.832 m) March 18 (backwater from ice);,minimum daily discharge, 7.2 ft 3 /s (0.20 
m 3 /s) Dec. 16 to Jan. 22; minimum gage height, 2.49 ft (0.759 m) Nov. 22.'

Period of record: Maximum discharge, 916 ft 3 /s (25.9 mVs) Apr. 17, 1954 (gage height 
i); minimum daily, 3.0 ft 3 /s (0.085 raVs) Jan. 22 to Feb. 6, 1957; minimum gage height,-2
15-17, 24-28, 1961, Oct. 31, Nov. 1, 1967.

9.85 ft or 3.002 
.34 ft (0.713 m) Aug.

REMARKS. --Records good except those for winter periods, which are fair. Flow regulated at times by storage in 
West Two River Reservoir for taconite processing at U.S. Steel Mountain -Iron Taaonite Plant. The reservoir 
impounds water from the upper 27.9 mi 2 (72.3 km') of the drainage area and has an available capacity of 8,500 
acre-ft (10.5 hm 3 ) between elevations 1,370 ft (418 m) , natural inlet, and 1,395 ft (425 m) , crest of spill 
way at outlet dam. Storage began July 28, 1966. Some seepage losses from reservoir enter abcrve station.

COOPERATION. --Records for current year collected and computed by U.S. Steel Corporation and reviewed by Geol- 
v ogical Survey.

DAY OCT

DISCHARSEt IN CUBIC FEET PER SECONOt WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL

1
2
3
4
*

6
7
a
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

23
21
20
19
13

22
22
24
22
22

22
21
20
19
18

18
16
14
14
14

14
14
16
15
15

16
16
16
16
15 
16

558
18.0
24
14

.26

.30

1972 TOTAL
1973 TOTAL

17
18
20
20
20

22
26
25
23
23

22
21
19
17
15

13
12
11
10
10

.7

.6

.4

.3

.2

.0

.0

.0
8.8
8.8

455.8 <
15.2

26
8.8
.22
.25

13,905.4
9.414.4

8.6
8.6
8.5
8.4
8.3

8.2
8.1
8.0
7.9
7.8

7.7
7.6
7.5
7.4
7.3

7.2
7.2
7.2
7.2
7.2

7.2
7.2
7.2
7.2
7.2

T.2
7.2
7.2
7.2
7.2 
7.2

J35.i
7.58
8.6
7.2
.11
.13

ME
ME

7.2
7.2
7.2
7.2
7.2

7.2
7.2
7.2
7.2
7.2

7.2
7.2
7.2
7.2
7.2

7.2
7.2
7.2
7.2
7.2

7.2
7.?
7.3
7.4
7.4

7.7
8.0
8.3 
8.5
8.5
8 t.9

230.0
7.42
8.5
7.2
.11
.13

15.3
15.8

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.4
8.4

8.3
8.3
8.3
8.2
8.1

8.0
8.0
8.0
8.0
7.9

7.9
7.8
7.8
7.8
7.8

7.7
7.7
7.8

228.2
8.15
8.5
7.7
.12
.12

MAX 500
MAX 192

7.9
fi.O
8.0 
8.0 
8.0

8.0 
8.0 
8.0 
8.0 
8.0

12
17
25
32
40

40
35
31
29
27

26
25
26
30
35

40
50
60
54
42
39

794.9
25.6

60
7.9
.37
.43

MIN 5.9 
MIN 7.2

36
34
33
30
28

25
22
20
19
18

16
14
13
12
21

33
36
39
40
58

156
134
105
87
72

59
49
38
40
42

11329
44.3
156
12

.65

.72

CFSM .52 
CFSM .38

34
49
53
38
36

63
192
165
145
170

1*9 
152 
126
98
77

62
48
40
35
30

27
24
24
24
64

68
69
66
55
44
38

2,285
73.7
192
24

1.08
1.24

IN 7.02 
IN 5.12

33
35
27
26
22

20
18
18
18
16

16
15
13
13
12

18
32
39
41
42

43
39
35
30
43

59
68
66
61
54

972
32.4

68
12

.47

.53

41
35
30
26
22

20
18
17
16
16

16
21
21
18
16

14
12
14
13
12

11
9.6

10
12
18

20 
2?
26
26
28
30

610.6
19.7

41
9.6
.29
.33

AUS

27
24
22
19
16

18
18
22
29
35

39
38
36
33
63

108
94
91
90
78

62
51
43
35
32

28
26
23
21
19
19

If 259
40.6
108
16

.59

.68

SEP

22
27
26
27
25

23
21
18
17
16

15
14
13
12
12

10
10
10
9.6
9.2

10
12
12
10
12

14
14
12
12
12

456.8
15.2

27
9.2
.22
.25
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04019300 West Swaji River near Sriica, Minn.

LOCATION.--Lat 47°17'36", long 93°02'30", in SW^NW^s sec.32, T.56 N., R.21 W. , St. Louis County, on right bank 10 
ft (3 m) upstream from pilings of dismantled bridge and railroad bed of Great Northern Railroad, 2 mi (3 km) 
northwest of Silica, 9 mi (14 km.) southwest of Hibbing and 20 mi (32 km) upstream from confluence of East 
Swan and West Swan.

PERIOD OF RECORD.--April 1963 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,360 ft (415 m), from topographic map. Prior to Aug. 2, 1963, 
reference point at same site and datum.

AVERAGE DISCHARGE.--10 years, 10.5 ft'/s (0.297 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 79 ft 3 /s (2.24 m 3 /s) May 11 (gage height, 2.83 ft or 0.863 m) ; 
maximum gage height, 3.79 ft (1.155 m), backwater from ice: no flow Dec. 13-24.

Period of record: Maximum discharge, 428 ft 3 /s (12.1 m 3 /s) Apr. 12, 1971 (gage height, 5.09 ft or 1.551 
m); maximum gage height, 5.17 ft (1.576 m) Mar. 28, 1968 (backwater from ice); no flaw for several days in 
1969, 1970, 1972, 1973.

REMARKS.--Records fair except those for winter periods, which are poor. »

DAY OCT

DISCHARGE, IN CUrtlC FEET 

NOV U£C JAN

SECOND, WATEK YEAR OCTOBER 1972 TO SEPTEMBER 1973 

FEH MAR APK MAY JUN ML AUG SEP

1
2
3
4
5

6
7
«
*

10

11
12
13
14
1*

16
17
1*
1*
20

•11

22
23
24
2b

2b
27
28 
29
30
31

TOTAL
MEAN
MAX
M1N

CAL YH
WTW YH

d.?.
1.9
1.7
1.5
1.2

l.b

2.2
2.3
2.2
2.1

2.1
2.2
2.1
2.0
l.U

l.b
l.b
1.4
l.J
1.2

1.5
2.4
3.8
3,6
3.2

3.1
3.1
3.1 
2.5
2.3
2.3

67.0
2.16
3.8
1.2

1972 TOTAL
1973 TOTAL

^.?
3.1
3.1

^.1

4. ft

b.l
5.4
4.Q
4.4
4.?

3.9
3.7
3.1
2.3
1.7

1.5
1.5
1.5
1.4
1.3

1.2
1.1
1.0
1.1
l.n

.QO

.80

.70

.60

.50

75.10
2.50
5.4
.50

2,74ri.90
2,529.80

.40

.40

.3U

.30
• 30

.20

.20

.20

.20

.10

.10
• 10

0
0
0

0
0
0
0
0

u
0
0
0
.30

.50

.60

.70

.70
u n• ™ U 
u A• O U

7.20
.23
.80

0

MEAN
MEAN

.60

.90

.90

.90

.90

.90

.90

.90

.90

.80

.80

.80

.70

.70

.70

.60

.60

.60

.50

.50

.50

.40

.40

.40

.40

.40

.30

.30

.30

.30

.30 

19.30
.62
.90
.30

7. SI
6.93

.30

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

6.40
.23
.30
.20

MAX 302
MAX 77

.20

.20

.50
1.0
2.0

3.0
5.0
7.0

10
15

25
40
55
70
77

76
70
60
55
50

50
45
40
30
25

20
17
14
12
10
9.0 

893.90
28.8

77
.20

WIN 0
WIN 0

8.0
6.9
6.6
5.9
5.4

5.4
4.9
4.4
3.7
3.0

2.9
3.0
3.0
3.0
6.0

14
14
13
12
14

28
30
22
16
12

10
8.4
7.1
6.2
5 a* Q

284.6
9,49

30
2.9

6.7
13
17
14
11

12
55
66
41
52

74
56
29
16
12

9.0
7.3
6.4
5.4
4.8

4.1
4.5
6.7
8.2

47

68
40
19
12
7.5
6.2 

730.8
23.6

74
4.1

5.5
4.5
6.6
8.4
5.5

4.1
4.1
4.8
5.1
3.7

3.1
2.5
2.2
1.7
1,4

1.4
1.5
2.0
2.0
1.9

1.9
1.9
2.6
1.9
3.5

9.0
12
9.9
6.6
4 a• O

126.1
4.20

12
1.4

3.5
3.2
2.4
1.8
1.4

1.0
.60
.30
.60

1.9

2.8
2.3
1.7
1.5
1.2

1.0
.80

1.0
.90
.70

.60

.50

.50
2.5

12

16
23
30
21 
17
12 

165.70
5.35

30
.30

8.0
5.4
3.6
2.7
2.1

2.7
2.9
3.2
3.4
3.4

3.1
2.3
1.8
1.6
1.4

1.5
1.1
1.0
1.4

10

15
6.7
3.9
3.0
2.6

2.4
2.2
1.9
1.7 
1.7
1.7 

105.4
3.40

15
1.0

2.0
2.3
2.4
2.5
2.4

2.3
1.8
1.5
1.2
1.1

.90

.80

.70

.60

.60

.50

.40

.50

.40

.40

.60
1.7
2.0
2.0
2.4

3.0
3.6
3.1
2 *

• D

2.0

48.30
1.61
3.6
.40



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024000 St. Louis River aV.Scarilon, Minn.
39

LOCATION.--Lat 46°42'12", long 92°25'07", in NW« sec.30, T.49 N., R.16 W., St. Louis County, on right bank 25 ft 
(8 m) downstream from lower bridge on U.S. Highway 61 at Scanlon, 0.6 mi (1.0 km) downstream from Minnesota 
Power and Light Co powerplant, 3 mi (5 km) upstream from Thomson Reservoir, and 3.2 mi (5.1 km) upstream from 
Midway River.

DRAINAGE AREA.--3,430 mi 2 (8,880 km 2 ), approximately.

PERIOD OF RECORD.--January 1908 to current year. Monthly discharge only for some periods published in WSP 1307. 
Published as "near Thomson" 1908-50.

GAGE.--Water-stage recorder. Datum of gage is 1,101.23 ft (335.655 m) above mean sea level, datuifl of 1929. Oct. 
5, 1909, to Sept. 5, 1914, nonrecording gage 3 mi (5 km) downstream and 50 ft (15 m) below powerplant at datum 
about 420 ft (128 m) lower. Sept. 6, 1914, to Aug. 4, 1953, powerplant record at Thomson hydroelectric plant.

AVERAGE DISCHARGE (UNADJUSTED).--65 years, 2,272 ft 3 /s (64.34 m 3 /s), 9.00 in/yr (229 mm/yr).

EXTREMES.--Current year: Maximum discharge, 10,300 ft 3 /s (292 m 3 /s)~May 11 "(gage height, 7.67 ft or 2.338 m); 
minimum, 557 ft 3 /s (15.8 m 3 /s) Dec. 8 (gage height. 2.56 ft or 0.780 m) , result of freezeup.

Period of record: Maximum discharge, 37,900 ft 5 /s (1,070 m 3 /s) May 9, 1950; maximum gage height, 15.8 ft 
(4.816 m) May 9, 1950, from Minnesota Highway Department (discharge uncertain); minimum discharge, 80 ft 3 /s 
(2.27 m 3 /s) Aug. 29, 1963; minimum daily, 109 ftVs (3.09 m 3 /s) Feb. 7, 1924.

REMARKS.--Records good. Diurnal fluctuation caused by powerplant upstream. Flow regulated by Whiteface Reser 
voir and Boulder, Island, Rice and Fish Lakes (combined capacity, 332,160 acre-ft or 410 hm 3 ). Records of 
chemical analyses for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1337: 1911-12.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN fEB MAR APR MAY JUN JUL AUO SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
(/)

MEAN f
CFSM f
IN. f

CAL YR
WTR YR

3,980
3,300
3,040
2,990
3(040

2,720
2,650
2,590
2,210
2,270

2,420
2,430
2,440
2,420
2,080

2,110
2,110
2,300
2,270
2,200

2,430
2,650
2,740
2,700
2(440

2,330
2,440
2,490
2,440 
2,400
2,510

79,140
2,553
3,980
2,080
-264

2,289
0.67
0.77

2,600
3,120
5(140
5,220
4,520

4(400
4,560
4,560
4,400
4,120

4(300
3,820
3,600
3*040
2,380

2(570
2*440
2,550
2,630
2,570

2,440
2,190
2,230
2,540
2,310

2,370
2,120
1,970
1,610
1,700

94,240
3,141
5,220
1,610

-106
3,035
0.88
0.99

1972 MEAN 3,
1973 MEAN 2,

,600
,300
,100
,000
950

,400
,200
650

1,200
1,300

1,600
1,300
1,600
1,400
1(300

1,100
1,000
1,500
1,500
1(500

1,500
1,500
1,500
1,500
1(500

1,500
1,500
1,500
1,600
1,600

,600 ,600
,600 ,700
(600 ,700.
,600 ,600
,600 ,600

,600 ,600
,600 ,500
,600 ,300
,600 ,300
,600 ,300

(600 ,600
,600 ,700
,600 ,700
,700 ,500
,700 ,400

(700 ,200
,700 ,500
,700 ,600
(700 .600
,700 ,600

,700 ,600
,700 ,600
,700 ,600
,700 ,700
,700 ,700

,700 ,700
,700 (600
,700 ,700
,600 •«••«•

42,500 50,900 44,000
1,371 1,642 1,571
1,600 1,700 1,800

850 1,500 1,200
-883 -1,144 -1,266

538 498 305
0.16 0.15 0.09
0.18 0.17 0.09

547 MAX 23,700 MIN 850
531 MAX 9,820 MIN 850

1,700
1,700
1,700
1,700
1,700

1,700
1,700
1,700
1,700
1,800

2,000
2,200
2,900
4,160
5,100

4,960
4,340
3,560
3,220
3,010

2,870
2,620
2,790
3(220
3,390

3(600
4,080
4(400
4,060 
4,060
3,660

91,940
2,966
5,100
1,700

+ 356
3,322
0.97
1.12

MEAN
MEAN

3,600
3(430
3*330
3*040
2.690

2*630
2,510
2,400
2,270
2,070

1*770
1.890
1.940
1*630
1*610

2*260
3*150
3(260
3,220
3,460

5,660
7»750
6,910
9,960
5,340

4,760
4(380
3.840
3(440 
3,100

103,800
3,460
7,750
1,630

+1,311
4,771
1.39
1.55

f 3,580
+ 2,496

2(990
3,150
3,840
3,820
3,480

3,280
5,200
8,170
7,720
6,080

9,620
9,340
8,050
6,880
5,920

5,160
4,420
3,800
3,520
3,060

2,960
2,670
2(650
2,770
3(480

5,440
6,260
5(720
5,300 
4,660
4,220

155,850
5,027
9,820
2,650

+1,117
6,144
1.79
2.07

CFSM 1
CFSM 1

4,000
3,900
3,740
3,410
3,130

2,460
2,260
2,370
2,960
3,280

2,740
2,650
2,280
2,090
1,710

1,790
1,720
1,770
2,020
2,020

1,640
1,940
2,130
2,040
2,040

2,360
2,800
3,030
2(910 
2,620

76,030
2,534
4,000
1,710

+ 184
2,718
0.79
0.88

1.04
0.73

2,460
2,360
2,160
2,000
1(900

1(740
1(610
1,350
1,350
1,220

1,280
1,410
1,300
1,260
1,350

1,410
1,460
1(360
1,190
1,280

1,360
1(310
1,280
1,380
1,260

1,330
1,570
1,650
1,700 
1,960
2,000

48,350
1,560
2,460
1,190

-241
1,319
0.38
0.44

IN +
IN +

2,000
2,000
1,960
1,800
1,610

2,300
2,440
2,130
2,590
2,600

2,630
2,330
3,030
2,620
2,520

3,540
3,840
3,620
2,990
2,520

2,460
2,210
2,040
1,930
1,840

1,760
1,530
1,550
1,410 
1,260
1,370

70,670
2,280
3,840
1,260

+ 428
2,708
0.79
0.91

14.21
9.88

1,640
2,330
4,020
5,660
5,160

4,080
3,120
2,540
2,310
2(540

2,280
1,960
1,670
1,260

961

1,130
1*200
1*140
1*110
1,190

1*260
1*720
1,470
1,550
1,650

1,760
2,390
2,850
2,370 
1,980

66,521
2,217
5,660

961
-30

2,187
0.64
0.71

/ Change in contents, equivalent in cubic feet per second, in Whiteface Reservoir and Boulder, Island, 
and Fish Lakes; records furnished by Minnesota Power and Light Co. 

f Adjusted for change in contents.

Rice



no RED RIVER OF THE NORTH BASIN

05034100 Pelican River at Detroit Lake Outlet near Detroit Lakes, iMinn.

LOCATION.--Lat 46 0 47'22", long 95°52 I 00", on line between sees. 4 and 9, T.138 N., R.41 W., Becker County, on 
left wingwall of remains of old dam at outlet of Detroit Lake, 60 ft (18 m) upstream from bridge on County 
Highway 22 and 2.5 mi (4.0 km) Southwest of City of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to July 1971, October 1972 to September 1973.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,330.01 ft (405.39 m) above mean sea level, datum of 
1929.

EXTREMES.--Current year: Maximum daily discharge, 92 ft 3 /s (2.61 m 3 /s) Sept. 27, 28; maximum gage height, 4.43 
ft (1.350 m) Sept. 27, 28; minimum daily discharge, 3.0 ft 3 /s (0.085 m 3 /s) July 22.

Period of record: Maximum discharge, 111 ft 3 /s (3.14 m 3 /s) Apr. 17, 1969 (gage height, 4.55 ft or 1.387 m); 
minimum daily, -4.6 ft 3 /s (0.13 m 3 /s) Oct. 9, 1969; no flow at times in 1968, 1969 and 1971.

REMARKS.--Records fair.

COOPERATION.--Gage readings furnished by Pelican River Watershed District.

OCT

DISCHARGE, IN CUBIC FFET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

WTR YR 1973 TOTAL 5,782.5 MEAN 15.8 MAX 92 WIN 3.0 AC-FT 11,470

SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
"IN
AC-FT

12
12
12
12
13

12
12
10
9.5
9.0

8.5
8.0
8.0
8.0
8.0

6.5
6.5
6.5
6.0
7.0

8.C
8.5
8.0
7.7
7.5

7.5
6.5
7.5
8 ft• L*

9.0
9.5 

274.2
8.85

13
6.0
544

10
10
9.5

10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
1C
1C
10

2^9.5
9.98

10
9.5
594

12
12
12
12
12

13
13
13
13
13

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
12
14
15
16

386
12.5

16
12

766

16
16
16
16
16

16
15
14
14
14

14
14
13
13
13

13
12
12
13
12

12
12
12
12
12

12
12
12 
12
12
12

414
13.4

16
12

821

12
12
12
11
11

11
12
12
12
11

11
10
1C
10
10

10
10
10
10
10

10
10
9.5
9.5
9.5

9.5
9.5

10

294.5
10.5

12
9.5
584

10
10
10
10
10

11
12
12
13
13

13
14
16
19
20

22
23
24
26
26

26
26
26
28
28

28
28
28
•yo
£.tt 
•yo
£O

28

616
19.9

28
10

1,22C

27
27
26
26
25

25
25
24
24
22

21
20
19
18
22

20
21
20
22
25

23
22
22
23
22

21
20
20
19
1 0
1 O

669
22.3

27
18

1,330

18 5.<
17 5.J
17 9. t
16 9.C
16 8.!

16 8."
14 8."
14 10
14 9.?
14 8.'

14 8.'
13 8.C
13 7."
13 7.!
11 7.1

10 13
9.0 14
8.5 15
8.5 14
7.5 14

7.5 14
7.5 14
6.5 14
9.0 14
9.0 14

10 13
9.5 12
8.5 10 
7.0 10
6.5 10
6.5 ————— 

351.0 315.
11.3 10.5

18 1!
6.5 5.<
696 626

> 10
! 10
) 10
) 10
> 10

> 11
» 10

10
> 13
5 13

> 10
) 9.0
> 7.5
> 6.5
) 7.5

6.0
4.4
4.8
4.4
4.0

3.7
3.0
4.7

13
16

16
15
14
17
l aI O
i a
LQ

1 309.5
9.98

i 18
: 3.0

614

18
18
18
17
16

18
20
19
17
17

16
16
16
15
15

15
14
14
14
13

13
14
13
12
12

12
9.5
9.0
8 c• !>

8 A
• W

10 

447.0
14.4

20
8.0
887

16
24
32
34
34

36
37
39
39
39

39
40
38
38
38

38
37
37
37
37

40
39
42
44
78

90
92
92 
90
90

1,406
46.9

92
16

2,790
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05035500 St. Clair Lake Outlet near Detroit Lakes, Minn.

LOCATION.--Lat 46°48'03", long 95°52'37", in NW% sec.4, T.138 N., R.41 W., Becker County, near right bank 25 ft 
(7.6 m) upstream from culvert on U.S. Highway 59, 500 ft (152 m) downstream from outlet of St. Clair Lake, 
1 mi (1.6 km) upstream from Pelican River and 2 mi (3.2 km) southwest of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,333.35 ft (406.41 m) above mean sea level, datum 
of 1929 (Minnesota Highway Department bench mark).

EXTREMES.--Current year: Maximum daily discharge, 17 ft 3 /s (0.48 m 3 /s) Sept. 4; maximum, gage height, 2.59 ft 
(0.789 m) Sept. 27; minimum daily discharge, 2.0 ft 3 /s (0.057 m 3 /s) Aug. 20.

Period of record: Maximum discharge, 31 ft 3 /s (0.88 m $ /s) Apr. 29, 1969 (gage height, 3.15 ft or 0.960 m); 
minimum daily, 0.4 ft 3 /s (0.011 m 3 /s) Jan. 16 to Feb. 1, 1970.

REMARKS.--Records fair.

COOPERATION.--Gage reading furnished by Pelican River Watershed District.

DAY OCT

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
WIN
AC-FT

CAL YR
WTH YH

3.1
3.3
3.6
3.6
4.1

4.1
4.1
3.9
3.7
3.6

3.6
3.6
3.8
3.7
3.6

3.3
2.9
2.8
2.6
2.8

3.1
3.3
3.3
3.2
3.2

3.2
3.2
3.2
3.1
3.3
3.4

105.3
3.40
4.1
2.b
209

1972 TOTAL
1973 TOTAL

3.5
3.6
3.6
3.8
4.2

4.4
4.2
4.2
4.2
4.2

4.1
4.1
4.1
4.0
3.7

3.7
3.7
3.6
3.5
3.3

3.2
3.2
3.2
3.1
3.0

2.9
2.8
2.7 
2.6
2.6

107.0
3.57
4.4
2.6
212

2.641.7
1,935.2

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.4
2.4
2.4
2.4
2.4

2.3
2.3
2.3
2.3
2.5

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5 
2.7
3.2
3.2

78.8
2.54
J.2
2.3
156

MEAN
MEAN

3.3
3.3
3.4
3.5
3.5

3.4
3.4
3.5
3.6
3.7

3.6
3.7
3.6
3.5
3.3

3.3
3.2
3.4
3.6
3.7

3.7
3.1
2.7
2.7
2.7

2.7
2.7
2.8 
2.8
2 O

* O • 
2O

* O •

101.0
3.26
3.7
2.7
200

7.22 MAX
5.30 MAX

2.8
2.8
2.8
2.B
2.8

2.9
3.1
3.1
3.3
3.3

3.3
3.4
3.5
3.5
3.5

3.7
3.8
3.9
4.0
4.1

4.1
4.2
4.2
4.2
4.3

4.2
4.2
4.2

100.0
3.57
4.3
2.8
198

20 MIN
17 MIN

4.4
4.5
4.5
4.7
4.9

5.3
5.9
6.3
6.6
6.8

7.2
7.4
8.3
9.6

11

10
10
9.8
9.5
9.1

9.2
9.1
9.1

10
11

11
11
10 
10
10
9 0. c* 

256.0
8.26

11
4.4
508

Z.I
2.0

9.5
9.2
9.1
8.8
8.6

8.5
8.3
8.2
8.0
7.7

7.4
7.0
6.9
6.7
7.0

6.9
6.8
6.9
6.9
7.6

8.0
7.8
7.6
7.6
7.3

7.3
7.2
7.2
7 y* c.
7.0

230.2
7.67
9.5
6.7
457

AC-FT 5.240
AC-FT 3,840

6.7
6.6
6.4
6.3
6.3

6.3
6.3
6.3
6.5
7.0

6.8
6.5
6.5
6.4
6.3

6.0
5.7
5.6
5.5
5.5

5.5
5.5
5.7
5.8
6.2

6.3
6.3
6.0 
5.7
5.6
5.6 

189.7
6.12
7.0
5.5
376

5.6
5.6
6.0
5.8
5.6

5.6
5.5
5.8
5.7
5.7

5.6
5.5
5.4
5.3
5.1

5.5
5.7
6.3
6.7
6.6

6.6
6.5
6.4
5.9
5.7

5.6
5.1
4.8 
4.5
4.2

169.9
5.66
6.7
4.2
337

4.2
4.5
4.2
4.1
4.1

4.1
3.8
3.6
4.6
4.6

4.5
4.4
4.0
3.7
3.6

3.4
3.4
3.5
3.2
2.8

2.7
2.6
2.9
5.0
5.4

6.0
6.0
5.9 
6.2
6.0
5.9 

132.9
4.29
6.2
2.6
264

5.9
5.7
5.4
5.3
5.1

5.2
5.2
4.4
4.5
4.7

5.4
5.2
5.3
5.4
5.4

4.8
4.6
4.4
2.1
2.0

2.9
3.2
3.3
3.0
3.0

2.9
2.9
2.6
2 C
.3

2.3
2 » R

• O

127.4
4.11
5.9
2.0
253

6.7
11
15
17
16

15
14
14
13
11

9.9
9.8

10
8.7
7.6

7.4
7.3
6.5
5.7
5.4

7.2
8.6
9.2

10
14

16
16
16 
15
14

337.0
11.2

17
5.4
668



^ RED RIVER OF THE NORTH BASIN

05035600 Pelican River at Muskrat Lake Outlet near Detroit Lakes, Minn.

LOCATION.--Lat 46°46'55", long 95 0 52'57", in SEk sec.8, T.138 N., R.41 W., Becker County, on downstream side of 
dam between Muskrat Lake and Sal lie Lake at State Fish Hatchery, 3 mi (4.8 km) southwest of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.--Two nonrecording gages. Datum of gage in the boat lock is 1,327.63 ft (404.66 m) above mean sea level, 
datum of 1929, and in the spillway the datum of gage is 1,328.98 ft (405.07 m) above mean sea level, datum 
of 1929.

EXTREMES.-.-Current year: Maximum daily discharge, 92 ft 3 /s (2.61 m 3 /s) Sept. 26; minimum daily, 3.87ft 3 /s 
(0.11 m 3 /s) July 22.

Period of Record: Maximum daily discharge, 135 ft 3 /s (3.82 m 3 /s) Apr. 15, 1969; no flow several days in 
1968 and 1969.

REMARKS.--Records fair. Some regulation by manipulation of stoplogs in controls above station.

COOPERATION.--Gage readings and record of stoplog changes in dam furnished by Pelican River Watershed District.

LlISCHAHGt, IN CUBIC FtET PEH SECOND. WATE.H YEAH OCTOBER 1972 TO SEPTEMBER 1973

NOV JEC JAN pen MAH APR MAY JUN JOL SEP

1
d
3
f
b

o
7
b
9

10

11
12
13
14
Ib

16
17
14
19
20

21
22
23
24
25

26
27
20

30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YK
WfK YH

11
12
11
12
16

1ft
14
14
13
11

11
11
ID
10
8.9

8.1
W.t>
8.6
7.0
rt.2

11
10
9.7
9.2
H.9

8.2
8.6
8.6 
9.1

12
12

J28. I
10.6

16
7.0
652

1972 TOTAL
1973 TOTAL

12
13
12
12
13

12
13
13
13
13

13
14
14
13
13

14
14
It
12
12

12
13
13
12
13

13
13
13 
13
14

3HH
12.9

14
12

770

12,287.0
6,553.5

15
16
16
16
15

15
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14
14

14
14
14
14 
15
15

U.4
16
14

«63

MEAN
MEAN

15
15
15
15
15

15
16
16
16
16

15
15
15
14
14

14
14
14
14
14

14
15
15
15
14

15
15
15 
15
15
14

459
14.8

16
14

910

33.6 MAX
18.0 MAX

14
14
14
14
15

15
Ib
15
tb
15

15
15
15
15
15

15
15
15
15
14

14
14
14
13
13

13
13
13

402
14.4

15
13

797

115
92

13
13
13
14
14

14
16
16
16
17

18
18
20
23
23

26
26
26
28
29

29
29
29
33
34

33
32
32
32
32
33

731
23.6

34
13

1 ,450

MIN 3.7
MIN 3.8

33
33
35
34
37

41
37
36
35
34

33
33
31
22
25

30
34
32
31
2H

27
27
26
26
26

26
26
26
27
25

916
30.5

41
22

1,820

AC-FT
AC-Ff

26
25
25
25
24

24
24
22
22
24

24
22
21
21
20

20
18
18
16
16

16
16
15
15
16

16
16
14
13
12
10 

596
19.2

26
10

1,180

24,370
13,000

10
9.8

11
8.3
7.8

748
7«|8
7 .8
8.3
8.3

7.3
7.3
6.8
6.8
6.8

10
11
11
12
12

12
12
12
12
12

11
10
9.8 
9 a• O

1

287.8
9.59

12
6.8
571

9.3
9.8
9.8
8.8
8.8

8.8
7.8
7.8

11
9.3

8.8
8.3
7.3
6.4
6.0

5.5
4.8
5.2
4.8
4.8

4.4
3.U
4.7
9.4
9.9

8.9
8.4
8.4
9.1

11
12 

243.1
7.84

12
3.8
482

12
13
14
12
10

12
13
14
13
13

12
11
10
10
10

9.9
9.9
9.8
8.8
8.3

fl.8
9.9
9.9
9.3
8.8

8.3
7.B
6.4
5.5
5.2
7.3 

312.9
10.1

14
5.2
621

12
16
28
29
32

34
35
37
36
36

38
38
38
38
38

38
37
39
42
49

60
63
56
63
85

92
88
84
82
A 1o i

1,444
48.1

92
12

2,860
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05037100 Pelican River at Sallie Lake Outlet, near Detroit Lakes, Minn.

LOCATION.--Lat 46°45'27", long 95-°53'57", in NW^s sec.20, T.138 N., R.41 W. , Becker County, on left bank near 
downstream end of culvert on County Highway 22, 250 ft (76 m) downstream from Sallie Lake, 800 ft (244 m) 
upstream from Minnesota Department of Conservation dam and 5 mi (8 km) southwest of city of Detroit Lakes.

PERIOD OF RECORD.--July 1968 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,327.58 ft (404.65 m) above mean sea level, datum of 1929.

AVERAGE DISCHARGE.--5 years, 28.4 ft 3 /s (0.80 m 3 /s), 20,580 acre-ft/yr (25.4 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 123 ft 3 /s (3.48 m 3 /s) Sept. 25 (gage height, 1.48 ft or 0.451 m); 
minimum, 3.8 ft 3 /s (0.11 m 3 /s) July 22 (gage height, 0.90 ft or 0.274 m).

Period of record: Maximum discharge, 163 ft 3 /s (4.62 m 3 /s) Nov. 21, 1971 (gage height, 1.54 ft or 0.469 m) 
maximum gage height, 1.57 ft (0.479 m) Apr. 4, 5, May 14, 15; no flow for several days in 1969, 1970.

REMARKS.--Records good, except those for the winter period, which are fair.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

UCT NOV DEC JAN FEB MAR APR HAY JUN JUL AUC S6.P

1
2
3
U
5

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

13
U
14
14
15

15
15
15
13
12

Id
12
11
11
9.2

9,6
8.6
7,6
6.4
6,7

6.2
8.6
8.6
9,2
9.2

9,2
9.6
9,8
9.3

12

344.0
11.1

15
6.4
662

1972 TOTAL
1973 TOTAL

14
14
14
15
15

16
17
16
15
15

17
17
14
15
15

15
16
16
16
17

17
16
16
16
18

16
16
16
16
17

061
16,0

18
14

954 1

13,600,5
7,676.6

17
16
16
16
16

IB
16
16
16
16

16
16
16
18
16

16
19
16
19
19

20
19
20
19
20

19
16
16
20
20
20

575
16.5

20
17

,140

MEAN
MEAN

20
20
20
20
20

21
21
21
21
21

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

20
20
20

625
20.2

21
20

1,240

37.7 MAX
21,0 MAX

20
20
20
20
20

19
16
16
18
18

18
18
16
16
16

16
15
15
15
15

15
14
14
14
14

14
14
14

466
16,7

20
14

926

112
96

14
14
14
14
14

15
16
15
15
15

16
17
18
21
25

25
24
24
26
29

31
32
32
37
40

40
36
40
41
41
41 

764
25,3

41
14

1,560

MIN 5.3
MIN 4,b

39
36
38
38
36

36
38
36
38
37

40
40
36
37
47

42
41
38
41
50

44
41
39
34
32

30
28
26
25
25

1*114
37.1

50
25

2,210

AC-FT 27,
AC-FT IS,

25
26
25
24
22

22
24
24
25
26

26
25
22
21
20

20
16
16
16
16

16
16
16
16
17

16
15
14
14
14
14 

609
19.6

26
14

1,210

370
230

14
14
16
15
13

12
10
11
9.5
9.3

6.8
7,7
7.5
7.4
7.6

9.6
9.6

12
10
10

11
10
9,6

10
11

11
12
11
9.2
6 1.7

317,9
10.6

16
7,4
631

6.3
10
9,6
9.2
8.7

9.0
9.7
6,6

11
12

10
9.9
9,0
7.7
6.6

6.3
6,0
7.1
6,6
5.7

5.0
4.6
6.3

16
21

20
19
17
17
21
20 

336.1
10,9

21
4.6
671

23
21
17
16
18

21
22
24
22
22

21
20
21
16
16

17
18
17
16
13

13
14
14
14
14

14
13
10
9.8
9 a• o

11
523,6
16.9

24
9.8

1,040

ie
24
34
36
36

36
36
36
36
36

34
33
34
35
37

37
36
36
39
39

51
67
69
63
96

66
68
89
91
91

1,499
50,0

96
18

2,970
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05040500 Pelican River near Fergus Falls, Minn.

LOCATION.--Lat 46°20'10", long 96°07'10", in NE1̂  sec.17, T.133 N., R.43 W., Otter Tail County, on left bank 990 
ft (302 m) downstream from bridge on U.S. Highway 52, 3 mi (4.8 km) northwest of Fergus Falls, and 7.5 mi 
(12 km) upstream from mouth.

DRAINAGE AREA.--482 mi 2 (1,248 km 2 ).

PERIOD OF RECORD.--June 1909 to December 1912, July 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,176.98 ft (358.74 m) above mean sea level, datum of 1929 (levels 
by Minnesota Highway Department. June 19, 1909, to Dec. 31, 1912, nonrecording gage at site 1 mi (1.6 km) 
downstream at different datum. July 1, 1942, to Nov. 6, 1955, nonrecording gage and Nov. 7, 1955, to 
Sept. 30, 1963, water-stage recorder, at site 900 ft (274 m) upstream at datum 3.00 ft (0.91 m) higher.

AVERAGE DISCHARGE.--34 years (1909-12, 1942-73), 59.0 ft 3 /s (1.67 m 3 /s), 56,510 acre-ft/yr (69.7 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 163 ft 3 /s (4.62 m 3 /s) Mar. 25 (gage height, 3.97 ft or 1.210 m); 
maximum gage height, 5.62 ft (1.713 m) Mar. 4 (backwater from ice); minimum discharge, 14 ft 3 /s (0.40 m 3 /s) 
Aug. 20 (gage height, 3.05 ft or 0.930 m).

Period of record: Maximum discharge, 756 ft 3 /s (21.4 m 3 /s) Mar. 29, 1943 (gage height, 8.53 ft or 2.600 m, 
present datum); maximum gage height, 8.99 ft (2.740 m) Mar. 21, 1966 (backwater from ice); no flow on many 
days in 1946, 1949-50.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1728: 1958.

DISCHARGE, IN CUBIC F EET PER SECOND, MTFR YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

16
17
18
1"
20

21
2?
23
24
25

26
27

29
30
31

TOTAL
MEAN
MAX
MJN
AC-FT

CAL VR
WTR YR

OCT

66
66
65
63
64

69
67
69
66
64

62
59
59
59
56

56
52
49
48
46

50
47
45
44
42

42
02
"1
40
C2
U7

1.691
54. '5

69
ao

3,350

197? TOTAL
1073 TOTAL

NQV

45
50
53
57
56

56
56
54
56
54

54
53
52
51
50

50
50
50
48
4«

46
45
44
43
42

41
40
40
40
41

1,465
4*.*

57
40

?.9lO

49,05?
21,5/12

oec
41
41
41
41
41

41
41
41
41
41

42
42
42
42
02

42
42
43
43
43
44
44
4(1
UU
as

45
US
46
It i

06
lit*** o

i.3?8
"2. 8

U6
41

2,630

MEAN
MEAN

JAM

46
46
46
46
46

46
46
46
46
46

(16
46
46
46
46

47
47
47
47
47

47
47
47
47
47

48
48
US
46
48
48

1,448
46.7

48
46

?,870

1?4 MAX
59.0 MAX

FPB

46
46
49
49
49

49
49
50
50
50

50
50
50
50
50

50
50
50
50
50

51
52
52
52
52

52
53
54

1,409
50. '3

54
U6

2,790

380 M
152 M

MAR

57
60
64
67
70

74
79
63
68
93

97
102
105
108
11?

114
117
120
123
126

130
130
129
14?
152

1U6
142
142
136
136 
136

3,380
109
152
57

6,700

IN ao
TN 15

APR

129
126
123
133
123

123

123
123
120

1?0
114
114
111
117

123

117
114
1?9

139
136

120
114

111
106
104
104
104

3.585
1?0
139
10U

7,110

AC-FT 07,
AC-FT 42.

MAY ju
104 7
106 6
104 t>
102 6
95 6

9? 6
92 6
9? 5
97 5
104 51

104 m
99 5
95 4
90 d
66 4

63 4,
78 U
78 4
73 a;
71 4

69 31
69 1
69 3
76 2«
76 ?(

76 ?(
99 ?!{
99 2S
A A M"on g\
•y i M^76 ?!
73 ———— I.

?,714 1.3ft'
87.5 46.'«

1 06 72
69 ?t

5,380 2.75C

300
730

M JUL

5 26
9 34
9 42
7 39
b 33

S> 27
U 24
9 24
r 23
i 23

* 23
1 23
1 23
5 2?
i 22

2 22
i 22

1 21
» 21

20

5 19
19
18

> 19
J 19

J 19
i 19
»i 28

51
9 48

42

r 815
' 26.3

51
> 1*

1,620

AUG

41
35
37
34
31

29
29
?7
25
25

25
25
?5
?5
25

22
21
?0
19
15

15
16
17
18
19

19
19
19
19
18
16 

732
23.6

41
15

1.450

SEP

22
27
54
73
74

64
57
5"
54
51

45
50
50
47
44

46
S3
51
50
48

45
45
45
47
56

59
69
78

59

1,588
52.9

78
22

3,150
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05045950 Orwell Lake near Fergus Falls, Minn.

LOCATION.--Lat 46°12'55", long 96°10'40", in SW* sec.26, T.132 N., R.44 W., Otter Tail County, at dam on Otter 
Tail River at outlet of Orwell, 7 mi (11 km) southwest of Fergus Falls, Minn.

DRAINAGE AREA.--1,830 mi 2 (4,740 km 2 ), approximately.

PERIOD OF RECORD.--March 1953 to current year. Prior to October 1971, published as Orwell Reservoir.

GAGE.--Water-stage recorder. Datum of gage is 1,000.00 ft (305 m) above mean sea level, adjustment of 1912. 
Gage readings reduced to elevations above mean sea level.

EXTREMES.--Current year: Maximum contents, 14,000 acre-ft (17.3 hiri 3 ) Sept. 30 (elevation, 1,069.91 ft or 
326.11 m); minimum, 1,030 acre-ft (1.27 hm 3 ) Apr. 26 (elevation. 1,048.15 ft or 319.48 m).

Period of record: Maximum contents, 16,920 acre-ft (20.9 hm 3 ) June 17, 1962, May 25, 1966 (elevation, 
1,072.38 ft or 326.86 m) minimum (after initial filling), 844 acre-ft (1.04 hm 3 ) Aug. 26, 27, 1953 (elevation, 
1,046.96 ft or 319.11 m).

REMARKS.--Reservoir is formed by earth dam with concrete spillway with one taintor gate; storage began in March 
1953. Capacity to elevation 1,070 ft (326 m)(maximum operating stage) is 14,100 acre-ft (17.4 hm 3 ) of which 
13,100 acre-ft (16.2 hm3 ) is controlled storage above elevation 1,048 ft (319 m)(minimum operating stage). 
Dead storage, 210 acre-ft (0.259 hm 3 ). Figures given herein represent total contents. Reservoir is used for 
flood control and to increase low flow for water supply and pollution abatement.

COOPERATION.--Records furnished by Corps of Engineers.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Date Elevation 
(feet)

Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept. 30................................
Oct. 31................................
Nov. 30. ...............................
Dec. 31................................

CAL YR 1972. . ........................

Jan. 31. ...............................
Feb. 28................................
Mar. 31. ...............................
Apr. 30- ...............................
May 31- ...............................
June 30. ...............................
July 31. ...............................
Aug. 31................................
Sept. 30. ...............................

WTR YR 1973. .........................

........................ 1,068.92

........................ 1,067.33

........................ 1,065.71

........................ 1,058.77

........................

....................... 1,055.91

....................... 1,053.29

....................... 1,049.11

....................... 1,049.63

...................... 1,050.24

...................... 1,052.09

...................... 1,061.28

...................... 1,065.34

...................... 1,069.90

......................

12,920
11,400
9,970
5,020

-

3,610
2,520
1,230
1,360
1,520
2,080
6,600
9,670

13,990

-

.
-1,520
-1,430
-4,950

-1,690

-1,410
-1,090
-1,290

+130
+ 160
+ 560

+4,520
+3,070
+4,320

+1,070
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05046000 Otter Tail River below Orwell Dam, near Fergus Falls, Minn.

LOCATION.--Lat 46°12'35", long 96°11'05", in mk sec.34, T.132 N., R.44 W., Otter Tail County, on left bank 0.7 
mi (1.1 km) downstream from Orwell Dam, 6.1 mi (9.8 km) downstream from Dayton Hollow Dam, 8 mi (13 km) south 
west of Fergus Falls, and 11.1 mi (17.9 km) downstream from Pelican River.

DRAINAGE AREA.--1,830 mi 2 (4,740 km 2 ), approximately.

PERIOD OF RECORD.--October 1930 to current year. Prior to October 1952, published as Otter Tail River below 
Pelican River, near Fergus Falls. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,029.65 ft (313.84 m) above mean sea level, adjustment of 1912
(levels by Corps of Engineers). Oct. 11, 1930, to Nov. 17, 1933, at same site at datum 2.00 ft (0.61 m)
higher; Nov. 18, 1933, to Mar. 21, 1953, at site 6.1 mi (9.8 km) upstream at datum 40.30 ft (12.28 m) higher.

AVERAGE DISCHARGE.--43 years, 294 ft 3 /s (8.33 m 3 /s), 213,000 acre-ft/yr (263 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 714 ft 3 /s (20.2 m 3 /s) Mar. 15 (gage height, 3.48 ft or 1,060 m); 
minimum, 53 ft 3 /s (1.50 m 3 /s) July 16 (gage height, 2.10 ft or 0.640 m), result of regulation.

Period of record: Maximum discharge, 1,710 ft 3 /s (48.4 m 3 /s) June 17, 1953 (gage height, 5.60 ft or 
1.707 m, backwater from aquatic vegetation); minimum, 0.70 ft 3 /s (0.020 m 3 /s) Aug. 5, 1970 (gage height, 
1.28 ft or 0.390 m), result of regulation.

21, 1953 (see preceding page) and 

REVISIONS (WATER YEARS).--WSP 785: 1934(M). WSP 1208: 1947(M). WSP 1308: 1931(M).

REMARKS.--Records good. Flow regulated by Orwell Reservoir beginning Mar. 
powerplants upstream.

DAY OCT

DISCHARGE, IN CUBIC FfcfcT PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP

1
2
3
a
5

6
7 ,
8
9

10

11
12
13
ia
IS

16
17
ie
19
20

21
22
23
2U
25

26
27
26 
29
30
31

TOTAL
MfcAN
MAX
MIN
AOFT

CAL YR
WTR rR

412
4J4
465
464
462

462
462
462
456
450

UU?
440
440
440
452

435
406
423
434
433

429
429
429
429
429

429
429
429
425
423
423

13,564
436
465
408

26,940

406
395
395
395
393

395
395
393
393
390

390
391
392
394
391

390
390
390
390
390

390
366
384
3t>4
365

364
384
364
Yfi/lJO**

405

11,732
391
408
384

23,270

1972 TOTAL 225,566
1973 TOTAL 120»584

434
434
435
431
429

428
424
419
418
418

413
403
397
395
393

391
389
387
365
363

379
376
376
379
377

373
370
366
367 
367
367 

12,309
397
435
367

24,410

MEAN
MEAN

364
362
36<
362
356

356
353
352
356
355

352
351
346
345
340

340
339
337
340
344

343
345
345
373
396

396
395
391
9 U 1
3O 4

379
374 

11,134
359
396
337

22,060

616 MAX
330 MAX

374
372
369
369
368

366
366
366
367
367

365
363
361
361
360

361
356
352
350
351

346
339
336
336
337

340
340
367

10,017
356
374
337

19,670

1,360
672

362
379
375
378
398

417
536
616
594
567

550
539
531
597
672

667
606
556
532
503

479
452
453
476
523

519
523
577
CO •>?oe
542
524 

16,051
516
672
375

31,640

MIN 76
HIM 73

520
519
512
510
477

466
470
476
455
444

450
449
446
444
442

443
436
431
417
405

401
418
439
457
406

350
326
317
317
350

13,001 11,
433
520
317

25,790 22,

AC-FT 447,400
AC-FT 239,200

401 417
401 393
395 379
376 361
373 344

362 340
367 344
367 337
370 327
373 324

376 278
384 254
395 256
395 262
364 263

342 263
326 269
334 273
340 272
339 225

346 196
345 201
345 200
356 203
362 207

364 212
379 JH
365 222
390 20<
395 182

511 6,230
371 274
416 417
328 163
630 16,320

165
190
195
199
201

203
205
204
203
175

161
165
169
166
167

147
122
122
122
123

123
123

I 125
128

| 130

133
133
133
134 
136
137 

4,661
157
205
122

9,640

139
136
137
139
146

145
146
149
149
166

210
210
210
200
176

174
136
113
113
100

63
64
64
64
64

63
64
64 
65
65
66 

4,046
131
210
63

6,030

64
64
67
87
67

76
73
73
75
76

76
78
78
78
78

76
132
164
166
169

169
169
165
206
246

246
246
246
34 JkC«P

246

4,106
137
246
73

6, ISO



RED RIVER OF THE NORTH BASIN 1? 

OSOSOOOO Bois de Sioux River near White Rock, S. Dak.

LOCATION.--Lat 45 0 S1'4S", long 96°34'2S" > in SWsSWk sec.27, T.128 N., R.47 W., Roberts County, on left bank just 
downstream from Big Slough Outlet, 300 ft (91 m) downstream from White Rock Dam, 4 mi (6 km) south of White 
Rock, and S mi (8 km) northwest of Wheaton, Minn.

DRAINAGE AREA.--1,160 mi 2 (3,004 km 2 ), approximately. 

PERIOD OF RECORD.--October 1941 to current year.

GAGE.--Water-stage recorder. Datum of gage is 960.00 ft (292.61 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Jan. 14, 1943,,nonrecording gage at same site at datum 0.11 ft 
(0.03 m) lower. Jan. IS, 1943, to Sept. 30, 1963, water-stage recorder at same site at datum 0.11 ft 
(0.03 m) lower.

AVERAGE DISCHARGE.--32 years, 81.8 ftVs (2.317 m 3 /s), 59,260 acre-ft/yr (73.1 hmVyr).

EXTREMES.--Current year: Maximum discharge, 381 ft 3 /s (10.8 m 3 /s) Mar. 27 (gage height, 7.00 ft or 2.13 m); no 
flow for many days.

Period of record: Maximum discharge, 3,770 ft 3 /s (107 m 3 /s), occurred during period Apr. 19-21, 1969 
(gage height, 15.07 ft or 4.59 m, from floodmark); no flow at times in most years.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by Lake Traverse-Boise 
de Sioux Flood Control and Water Conservation project (available capacity for flood control,'137,000 acre-ft 
or 169 hm 3 ).

DISCHARGE, IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

I
2
3
4
S

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31 

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

0
0
0
0
.03

.02

.01

.01

.01

.02

.02

.03

.04

.04

.06

.07

.06

.07

.06

.07

.07

.07

.09

.11

.11

.13

.15

.15 

.16

.15

.17 

1.98
.064
.17

0
3.9

1972 TOTAL
1973 TOTAL

.20

.21

.29

.36

.40

.45

.48

.50

.52

.52

.55

.58

.58

.60

.62

.62

.65

.68

.68

.70

.72

.72

.75

.75

.78

.80

.80

.81
on• OU 
7ft• f O

17.90
.60
.81
.20
36

43,612
7,884

.78

.75

.75

.75

.72

.72

.72

.70

.70

.68

.68

.68

.65

.65

.65

.62

.62

.61

.65

.65

.65

.65

.68

.65

.65

.65

.65

.66

.67
£.0.• DO

.71 

21.03
.68
.78
.61
42

.61 MEAN

.00 MEAN

.76

.85
1.0
1.2
1.4

1.6
1.9
2.2
2.6
3.1

3.5
4.2
4.5
4.6
4.7

4.7
4.8
4.9
5.0
5.1

5.2
5.2
5.3
5.4
5.5

5.6
5.7
5.8
6.0
6.0
6.2 

124.51
4.02
6.2
.76
247

119
21.6

6.3
6.4
6.5
6.6
6.7

6.9
7.0
7.1
7.3
7.4

7.5
7.6
7.8
8.0
8.2

8.2
8.4
8.6
8.7
8.9

9.0
9.2
9.4
9.6
9.8

10
10
11

228.1
8.15

11
6.3
452

MAX 755
MAX 327

12
13
14
16
17

19
20
21
21
22

22
22
22
105
125

144
180
142
138
155

167
229
294
295
295

294
327
311
OQQCO*T

290
293 

4,314
139
327
12

8,560

MIN 0
MIN 0

295
288
263
227
185

183
187
184
132
72

76
69
54
14
6.5

3.8
5.8

10
14
20

10
6.0
3.6
3.8
4.0

4.1
4.4
4.3
3.4
2.4

2,335.1
77.8
295
2.4

4,630

AC-FT
AC-FT

2.2
3.4
4.4
6.1

10

3.6
2.8
2.8
4.2
2.6

1.8
1.5
1.4
1.2
3.6

1.0
1.2
1.1
.88
.85

1.0
.85
.85

3.. 6
61

138
76
47
51 
51
62 

548.93
17.7
138
.85

1,090

86,510
15,640

57
48
46
43
40

20
1.3
1.2
3.5
.87

.79

.78

.94
2.4
.90

.52

.57
4.7
6.3
.31

.27

.22

.21

.53

.46

.24

.08

.03 

.01

.02

281.15
9.37

57
.01
558

.17

.13

.10

.02

.13

.20

.20
0
0
0

.09

.04

.02
0
0

0
.01

0
0
0

0
0
.04
.01
.01

0
.01

0 
.02

0
.02

1.22
.039
.20

0
2.4

1.0
5.0
1.5
.10
.02

0
0
.04
.04
.01

.01

.01
0
0
.10

.22

.16

.03
0
0

0
.06
.06
.08
.08

.05

.02
0 
0
0
.07

8.66
.28
5.0

0
17

.10

.06

.08

.06

.01

0
0
0
.02
.03

0
.01
.01
.01
.12

.09

.06

.02

.01

.01

.07

.10

.08

.10

.06

.09

.09

.07 

.04

.02

1.42
.047
.12

0
2.8
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f 

05051500 Red River of the North at Wahpeton, N. Dak.

LOCATION.--Lat 46°15 I 55", long 96°35'40", in NE% sec.8, T.132 N., R.47 W., Richland County, on left bank in 
Wahpeton, 800 ft (240 m) downstream from confluence of Bois de Sioux and Otter Tail Rivers and at mile 548.6 
(kilometre 882.7).

DRAINAGE AREA.--4,010 mi 2 (10,390 km 2 ), approximately.

PERIOD OF RECORD.--April 1942 to current year. Gage-height records collected in this vicinity since 1917 are 
contained in reports of U.S. Weather Bureau.

GAGE.--Water-stage recorder and concrete and wooden dam. Datum of gage is 942.97 ft (287.417 m) above mean sea 
level. Prior to Aug. 6, 1943, U.S. Weather Bureau nonrecording gage 800 ft (240 m) upstream, converted to 
present datum. Aug. 6, 1943, to Oct. 27, 1950, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--30 years (1943-73), 532 ft 3 /s (15.07 m 3 /s) 385,400 acre-ft/yr (475.2 hm 3 /yr); median of 
yearly mean discharges, 470 ft 3 /s (13.3 m 3 /s) 341,000 acre-ft/yr (420 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,2.20 ft 3 /s (34.6 m 3 /s) Mar. 15, gage height 6.08 ft (1.853 m); 
maximum gage height 6.41 ft (1.954 m) Mar. 13, backwater from ice; minimum, 44 ft 3 /s (1.25 m 3 /s) Sept. 10, 
gage height, 2.55 ft (0.777 m).

Period of record: Maximum discharge, 9,200 ft 3 /s (261 m 3 /s) Apr. 10, 1969, gage height, 16.34 ft 
(4.980 m); minimum, 8 ft 3 /s (0.23 m 3 /s) Aug. 25, 1961, gage height, 2.26 ft (0.689 m); minimum gage height, 
1.76 ft (0.536 m) Sept. 8, 9, 1969 (gates open).

A stage of 17.0 ft (5.182 m), discharge, 10,500 cfs (297 m 3 /s) occurred in the spring of 1897 and has 
not been exceeded since.

REMARKS.--Records good. Flow regulated by Orwell Reservoir, capacity, 14,100 acre-ft (17.4 hm 3 ) at elevation 
1,070 ft (326.136 m) above mean sea level, adjustment of 1912; Lake Traverse, capacity, 137,000 acre-ft 
(169 hm 3 ), available for flood control; numerous other controlled lakes and ponds, and several powerplants. 
Records of chemical analyses for water year 1973 are published in Part 2 of this report.

DAY QfT

DISCHARGE, IN CUBIC PEET PER SECOND, WATER YEAft PCTC18ER 1972 TO SEPTEMBER 1973 

NQV DEC JAN FFR MAR APR MAY JIJN JUL AUO

1
2
3
a
5

6
7
8
9

10

11
12
1 3
10
15

16
17
18
19
20

21
2?
23
24
25

26
27
28 
29
SO
41

T'lTAl
M£4N
*AX
M r N
4C-FT

CAl YH
wTk Y»

395
390
407
uu ]
4il8

465
OS1
451
US*
446

408
Ohf)
US4
UE.3

4S5

UU7
ooo
«19
U1 7
UM1

ooi
033
"31
u?<?
078

o?b
o?2
a?"

aoo
aaj

1 3.b?1 10
O^b
0*>5
3QO

?8,*?0 21

1 <j 7 ?_ T n T A L
1°73 THTiu

423
373
396
393
393

380
389
387
367
387

387
387
367
380
334

370
350
340
335
335

335
33"
436
(107
305

30"
?«»n

275
300

,85S 12
3fc?
oo?
?7 6i
,S40 20

41 3.77«>
no.i<i<:

410
030
410
380
410

4?0
415
412
40fc
406

402
400
398
39*
395

393
390
388
3»7
3«5

3«0
378
375
370
370

370
3Sfe

3S5
* j*

.111
391
030
460

,OPO

fPAM
KFAN

361
360
356
355
351

349
347
346
345
345

350
350
350
345
345

344
302
340
335
330

335
300
340
300
370

37h
380
370 
370
367
365

1 n,9o3
352
380
330

21,630

857 ***
4S« M AK

364
363
360
358
357

355
352
350
349
345

345
349
348
340
336

3SO
383
4Q9
390
393

360
360
380
365
350

350
350
350

1 0,065
359
009
336

19,960

3,310
1 ,200

361
395
408
406
399

420
46?
504
62?
818

890
890

1 .080
1,040
1.180

1,200
1 , 1 .1 0

979
902
819

774
777
788
891
891

906
906
921

919

AOO

24,533
791

1,200
361

08,660

«TN 275
••IN 51

869
857
844
625
793

724
691
698
689
647

564
551
551
534
506

484
471
466
049
048

390
403
406
418
433

ono
349
330
316
319

16,U33
548
869
316

32,590

4C-M 62?
AC-FT 259

352 466
394 480
403 457
394 434
376 403

355 380
361 381
358 372
358 355
361 335

364 333
364 300
370 265
370 262
361 259

352 260
326 269
295 279
301 276
304 2A4

301 246
310 209
310 210
352 206
370 211

36) 211
469 2t6
519 230
471 234
449 219

11,482 9,0o2
370 301
519 480
295 206

22.770 17,930

,UOO
,500

206
229
202
201
20«

202
199
205
213
231

165
147
146
154
160

155
127
94
86
60

86
94
109
142
121

109
106
115 
133
121
115

4,667
1SI
231
84

9,300

115
112
109
106
lie
133
133
133
121
124

157
199
206
206
217

176
169
127
110
106

103
64
76
76
77

87
60
69 
66
71

106 

3,780
122
217
68

7,500

129
104
91
86
62

64
60
7«
64
56

51
5«
56
57
63

66
60
91

103
135

146
152
150
163
164

203
214
206 
191
211

3,030
110
210
S,l

6,600



RED RIVER OF THE NORTH BASIN

05054000 Red River of the North at Fargo, N. Dak.

LOCATION.—Lat 46°51'40", long 96°47'00", in NW?sNE?s sec.18, T.139 N., R.48 W., Cass County, at city waterplant 
on 4th St. S. in Fargo, 2S mi (40 km) upstream from mouth of Sheyenne River and at mile 453.0 (kilometre 
728.9)'..

DRAINAGE AREA.--6,800 mi 2 (17,600 km 2 ), approximately.

PERIOD OF RECORD.--May 1901 to current year, 
for some periods, published in WSP 1308.

Published as "at Moorhead, Minn." 1901. Monthly discharge only

GAGE.--Water-stage recorder and concrete control. Datum of gage is 861.8 ft (262.68 m) above mean sea level. 
Oct. 1, 1960, to Sept. 30, 1962, water-stage recorder at present site at datum 5.6 ft (1.71 m) higher. 
See WSP 17-28 or 1913 for history of changes prior to Oct. 1, 1960.

AVERAGE DISCHARGE (UNADJUSTED).--72 years, 539 ft 3 /s (15.26 m 3 /s), 390,500 acre-ft/yr (481.5 hm 3 /yr); median of 
yearly mean discharges, 440 ft 3 /s (12.5 m 3 /s) 319,000 acre-ft/yr (393 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,950 ft 3 /s (55.2 m 3 /s) Mar. 15, gage height, 16.41 ft (5.002 m), 
backwater from ice; minimum daily discharge, 41 ft 3 /s (1.16 m 3 /s) Aug. 31, gage height, 13.46 ft (4.103 m).

Period of record: Maximum discharge, 25,300 ft 3 /s (716 m 3 /s) Apr. 15, 1969, gage height, 37.34 ft 
(11.381 m); no flow for many days in each year for period 1932-41, Sept. 30, Oct. 1, 2, 1970.

Flood of Apr. 7, 1897 reached a stage of 39.1 ft (11.92 m) present datum, discharge, 25,000 cfs (708 m) 
at site 1.5 mi (2.4 km) downstream.

REMARKS.--Records good. Flow regulated by Orwell Reservoir, capacity, 14,100 acre-ft (17.4 hm 3 /yr) at elevation 
1,070 ft (326.136 m) above mean sea level, adjustment of 1912; Lake Traverse, capacity, 137,000 acre-ft 
169 hm 3 /s), available for flood control; other controlled lakes and ponds and several powerplants. Some 
small diversions for municipal supply. Figures of daily discharge do not include diversion by cities of 
Fargo and Moorhead. Records of chemical analyses and water temperatures for the water year 1973 are pub 
lished in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1308: 
1935(M), 1938-39(M), 1943.

1902-4, 1906-7, 1910-14, 1916, 1918, 1924. WSP 1388: 1905-6, 1917-20(M),

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG $EP

I
2
3
4
5

6
7
8
9

10

11
12
13
in
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MfcAN
MAX
MJN
AC-FT

( + )
MEAN*
AC-FT*

CAL YR
WTR YR

386
380
380
380
374

404
4?3
442
449
449

462
468
462
UU9
U62

44>2
462
462
462
4U2

436
442
436
456
456

456
456
442
442
4U2

13.593 10
458
4hB
374

26»9hO 21
990
W

27,950 22

1972 TOTAL
1973 TOTAL

456
462
449
416
398

398
410
398
380
368

368
36A
362
362
304

272
330
350
348
345

343
340
345
343
340

338
335
332
290
2UJ

.791 12
3bO
4<>2
2ut

,400 20
916
375
,320 25

389,717
138,31*9

240
250
320
420
418

416
415
414
413
412

410
410
409
409
408

408
407
406
406
405

404
403
402
402
401

401
400
400
400
400
400 

.209
394
420
240
.220
978
UlO
,200

MEAN
MEAN

398
395
392
390
366

384
362
380
380
380

379
378
378
377
377

377
376
376
375
373

371
373
375
377
378

380
380
400
UOO
410
U20

11.897
384
u<eo
371

23,600
1,010

1*00
2l*,6lO

OBSERVED
1,065 MAX

379 MAX

430
430
430
430
425

420
4)6
416
41%
410

406
405
400
400
400

400
410
450
470
490

490
490
490
490
480

480
4*0
ago

12,337
uai
090
400

24,470
900
1*57

25,370

480
490
490
490
500

500
510
525
565
700

860
950

1,040
1,340
1,830

1,800
1,630
1,600
,490
,460

,340
,140
,020
,020
959

941
941
941
932
914
923

30,3?1
978

1,830
4gO

60, 140
978
991*

61,120

923
870
636
812
780

764
732
692
644
$95

552
582
510
482
482

482
456
430
423
430

410
404
38b
362
362

368
386
380
368
332

16,235
541
923
33?

32,200
988
558

33,190

316
299
310
344
386

374
368
344
356
356

339
339
339
339
339

332
332
316
304
272

251
293
277
293
310

322
356
344
423
it C JLU 3o
449

10,478
338
456
2M

20,780
1,320

359
22,100

430
4X6
456
456
442

416
386
380
356
332

310
293
272
257
241

240
239
237
236
232

232
232
222
190
16%

165
165
156
156
165

8,495
283
4S6
156

16,850
1,390

306
18.2UO

169
177
190
232
236

232
225
215
205
195

190
177
169
152
133

114
111
152
122
114

98
98

101
101
114

133
137
133
137
122
122

4,806
155
236
98

9.530
1,570

181
11,100

122
122
114
111
114

122
125
122
125
125

125
125
129
144
169

177
199
181
165
144

130
122
98
88
75

70
62
46
46
44
4] 

3,582
116
199
41

7,100
1,370

138
8,1*70

60
90
120
144
137

122
107
101
86
76

68
65
62
52
48

46
44
48
46
48

88
114
137
288
246

222
222
227
241

. 246

3,605
120
288
44

7,lbO
1,010

137
8,160

ADJUSTED
7,080
1,830

MM 2^0
MIN 1*1

AC-FT 773
AC-FT 271*

,000
,1*00

MEAN 1,077
MEAN 398

AC-FT
AC-FT

780,300
288,1*00

Diversions in acre-feet t>y cities of Fargo and Moorhead. 
Adjusted for diversion t>y Fargo and Moorhead.
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05061000 Buffalo River near Hawley, Minn.

LOCATION.--Lalk 46°51'00", long 96 0 19'4S", near center of SEJj sec.14, T.139 N., R.45 W., Clay County, near left 
downstream end of bridge on farm lane, 2 mi (3 km) southwest of Hawley.

DRAINAGE AREA.—322 mi 2 (834 km 2 ).

PERIOD OF RECORD.--March 1945 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,111.91 ft (338.91 m) above mean sea level, datum of 1929. Prior 
to Jan. 29, 1953, nonrecording gage at bridge 1,800 ft (549 m) upstream at datum 3.17 ft (0.97 m) lower.

AVERAGE DISCHARGE.--28 years, 71.8 ft 3 /s (2.033 m 3 /s), 50,020 acre-ft/yr (61.7 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 172 ft 3 /s (4.87 m 3 /s) Mar. 18 (gage height, 4.88 ft or 1.487 m); 
maximum gage height, 5.55 ft (1.692 m) Mar. 5 (backwater from ice); minimum daily discharge, 12 ft 3 /s 
(0.34 m 3 /s) Jan. 14-27.

Period of record: Maximupi discharge, 1,880 ft 3 /s (53.2 m 3 /s) Apr. 9, 1969 (gage height, 9.07 ft or 
2.765 m); maximum gage height, 9.31 ft (2.838 m) Aug. 5, 1955; minimum discharge, 4,8 ft 3 /s (0.14 m 3 /s) 
Aug. 27, 1,969; minimum gage height, 2.55 ft (0.777 m) Sept. 5, 1961.

Maximum stage known, about 11.3 ft (3.44 m), present datum, spring of 1921, from information by local resi 
dent.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1308: 1945-46(M), 1948(M).

DAY OCT

DISCHARGE, IM CUBIC FEET PER SECOND, MTEft YEA& OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APH HAY JUN JUL AUG SfeP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
as

26
27
26
29
30
31

TOTAL
MtAft
«AX
MI*
AC-FT

CAL Y»
i*T4 Y-*

19
16
18
17
17

17
16
16
16
17

18
17
18
17
17

17
16
16
15
lb

16
17
17
17
16

19
19
19
19
22
24

551
17.6

2U
15

1,090

1972 TOTAL
1973 TOTAL

21
20
20
21
21

21
21
22
21
21

22
21
20
24
24

24
23
22
22
21

21
20
20
19
18

18
18
17
17
17

617
20. 6

24
17

1,220

36,670
13,208

17
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
15
15
15

15
15
15
15
15

15
15
14
1U
U
14

479
15.5

17
14

950

MEAN
MEAN

14
lit
13
13
13

13
13
13
13
13

13
13
13
12
12

12
12
12
12
12

12
12
12
12
12

12
12
13
13
, i 13
13

391
12.6

14
12

776

100 fAX
Ho.Z "AX

13
13
13
13
13

13
13
13
13
13

13
13
13
13
13

13
13
14
14
14

14
14
15
15
16

IB
19
20

394
14.1

20
13

781

373
169

22
24
26
29
31

35
36
42
46
54

65
75
95

113
135

128
115
124
115
87

61
90
92
65

, 67

62
77
74
L.QD T
j. /IO •*

60

2,2e2
73.0
135
22

4,490

*IN 14
MJN 12

56
57
55
55
55

51
49
46
47
46

44
43
43
43
46

53
U9
48
46
52

60
61
56
53
51

49
47
46
44
43

1,502
50.1

61
43

2,980

AC-FT 72,
AC-FT 26,

43
45
41
36
36

37
37
35
36
37

46
54
52
47
44

41
39
36
36
35

33
34
34
34
34

34
34
34
32
2 ACO 
3RCO

1,172
37.8

54
28

2,320

730
200

27
27
27
29
34

32
30
30
26
30

26
26
25
23
23

25
31
36
37
34

32
31
30
26
26

25
25
24
23
24

650
26.3

37
23

1,690

24
23
21
20
20

19
18
16
23
27

24
22
22
21
19

16
17
16
18
19

19
17
19
21
25

26
26.
25
26
26
25

664
21.4

27
16

1,320

24
23
22
23
20

20
21
21
21
20

20
19
20
20
21

20
20
19
16
19

20
23
23
22
21

21
22
22
20
19
20

644
20.8

24
18

1,260

«3
99
126
124
120

124
140
162
169
164

156
146
139
132
124

114
105
97
95
67

05
92
99
107
114

!*<•
143
148
149
145

•••••* 

3,662
123
169
43

7,300



RED RIVER OF THE NORTH BASIN 

05061500 South Branch Buffalo River at Sabin, Minn.

51

LOCATION.--Lat 46 0 46'20", long 96 C 37'40", in SWJjSWJj sec.9, T.138 N., R.47 W., Clay County, near center of span 
on downstream side of highway bridge, 0.3 mi (0.5 km) downstream from Stony Creek and 1 mi (1.6 km) east of 
Sabin.

DRAINAGE AREA.--S22 mi 2 (1,351 km2 ).

PERIOD OF RECORD.--March 1945 to current year.

GAGE.--Nonrecording gage read once or twice daily and crest-stage gage. Datum of gage is 902.39 ft (275.05 m) 
above mean sea level, datum of 1929 (levels by Soil Conservation Service). Prior to Aug. 17, 1948, nonre- 
cording gage at site 1 mi (1.6 km) downstream at different datum.

AVERAGE DISCHARGE.--28 years, 53.8 ft 3 /s (1.524 m 3 /s), 38,980 acre-ft/yr (48.1 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 132 ft 3 /s (3.74 m3 /s) Mar. 16 (gage height, 7.33 ft or 2.234 m, 
backwater from ice): maximum gage height, 7.85 ft (2.393 m) Mar. 15 (backwater from ice); minimum discharge, 
0.47 ft 3 /s (0.013 mVs) July 9 (gage height, 3.07 ft or 0.936 m).

Period of record: Maximum discharge, 6,410 ft 3 /s (182 m 3 /s) Apr. 10, 1969 (gage height, 18.12 ft or 
5.523 m); no flow for many days in most years.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1308: 1949(M).

DAY OCT

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1973 TO SEPTEMBER 1973 

NOV DEC JAN FE6 MAR APR MAY JUN JUL AUG SEP

1
2
3
4 '
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

8.1
7.9
7.0
6.0
4.6

5.0
3.8
3.9
4.1
3.7

5.8
5.5
6.7
8.6
9.7

11
14
16
19
19

20
21
22
22
23

24
24
25
25
25
26

426.4
13.8

26
3.7
846

1972 TOTAL
1973 TOTAL

26
27
26
24
24

25
25
23
21
19

17
15
13
12
11

11
11
10
10
10

9.9
9.8
9.8
9.8
9.7

9.5
9.2
8.9
8 f.• o
8 3• e

453.4
15.1

27
8.2
899

22,243
4,628

7.7
7.4
f • 1
6.6
6.3

6.0
5.6
5.2
4.9
4.6

4.2
4.0
3.9
J.9
3.9

3.9
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4 e\

• U

4.0

14b.2
4.68
7.7
3.9
288

.20 MEAN

.89 MEAN

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.1
4.1
4.3

4.5
4.7
5.0
5.4
5.6

5.8
5.9
6.0
6.0
6.0

6.0
6.0
6.0
6.0
6.0
6.0

151.4
4.88
6.0
4.0
300

60.8
12.7

6.0
6.0
6.0
6.0
6.0

5.9
5.8
5.6
5.5
5.4

5.4
5.3
5.2
5.0
4.7

4.6
4.5
4.4
4.3
4.3

4.2
4.2
4.1
4.0
4.0

3.9
3.8
3.8

137.9 1
4.93
6.0
3.8
274

MAX 1.800
MAX 79

3.9
4.0
4.1
4.2
4.3

4.4
4.8
5.5
6.2
9.5

16
30
50
60
69

76
79
78
77
72

54
43
41
49
50

50
45
46
41
•a a
JO

36 

.150.9
37.1

79
3.9

2.280

.MIN 1
MIN

33
30
30
28
27

26
24
24
24
24

23
23
23
22
23

25
27
25
26
28

30
32
35
35
34

34
32
31
30

836
27.9

35
22

1,660

.0 AC-FT

.47 AC-FT

25
24
23
23
22

19
17
16
17
19

19
22
23
25
26

25
24
22
18
16

14
15
13
16
17

19
21
23^fco
24
20

633
20.4

26
13

1.260

44.120
9.180

16
12
10
8.4
6.5

7.0
6.2
6.5
5.3
4.4

3.7
2.9
2.5
2.4
2.5

2.6
2.7
2.8
2.3
2.1

1.6
1.6
1.6
1.9
2.3

1.9
1.5
1.7
1.4
1.3

125.6
4.19

16
1.3
249

1.4
1.6
1.1
.90
.68

.62

.57

.57

.47

.68

2.7
1.9
4.1
3.4
3.5

3.6
4.1
6.0
6.0
5.8

6.0
5.8
5.7
5.5
5.5

5.3
5.2
4.9
4.9
4.9
4.7

108.09
3.49
6.0
.47
214

4.9
4.7
5.3
5.0
4.9

4.9
4.7
4.1
4.3
4.0

3.7
3.7
3.7
3.6
3.6

3.5
3.4
3.0
2.7
2.5

2.3
2.3
2.3
2.3

v 2.2

2.2
2.3
2.3
2.1
1.9
2.2

104.6
3.37
5.3
1.9
207

4.9
7.2

11
16
17

16
15
15
16
16

u
13
11
9.1
7.7

6.4
5.5
3.5
3.5
3.0

2.8
3.7
5.2
6.9

19

23
22
21
21
21

356.4
11.9

23
2.8
707



52 RED RIVER OF THE NORTH BASIN 

05062000 Buffalo River near Dilworth, Minn.

LOCATION.--Lat 46°57'40", long 96°39'40", in SWkSZk sec.6, T.140 N., R.47 W., Clay County, on left bank 4.5 mi 
(7.2 km) southeast of Kragnes, 6.5 mi (10 km) northeast of Dilworth, and 9 mi (14 km) downstream from South 
Branch.

DRAINAGE AREA.--1,040 mi 2 (2,690 km 2 ), approximately.

PERIOD OF RECORD.--March 1931 to current year. Monthly discharge only for some periodi^ published in WSP 1308.

j
GAGE.--Water-stage recorder. Datum of gage is 878.31 ft (267.71 m) above mean sea level, datum of 1929 (levels 

by Corps of Engineers). Prior to Apr. 5, 1937, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--42 years, 123 ft 3 /s (3.483 m 3 /s), 89,110 acre-ft/yr (110 hm 3 /yr).

>.--Current year: Maximum daily discharge, 205 ft 3 /s (5.81 m 3 /s) Mar. 18 (backwater from ice); maximum 
height, 8.57 ft (2.612 m) Mar. 15 (backwater from ice); minimum daily discharge, 14 ft 3 /s (0.40 m3 /s)

EXTREMES.--( 
gage 
Jan. 16-27, July 21 .

Period of record: Maximum discharge, 10,400 ft 3 /s (295 m 3 /s) Apr. 11, 1969 (gage height, 25.55 ft or 
7.788 m); no flow at times in 1936.

REMARKS.--Records good except those for winter periods, which are fair. Records of suspended sediment loads for 
the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1308: 1931(M).

DAY

t 
i 
3
a
5

b
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN 
AOPT

OCT

23
24
25 
?3 
21

19 
Id 
16
ie 
IB

20
22
23
24

2» 
30 
34 
29 
20

29
29
30
34
35

37
38
41
44
47
47

873
28.2

47
18

1,730

DISCHARGE, 1^ CUBIC FEtT PE« SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1971 

MOV DEC JA* FES MAR APR MAY JUN JUL

50
55
53
53
54

55
56
55
55
56

55 
52 
u8 
42 
38

37
36
36
35
35

34
34
33
33
32

32
31
31
31
30

1,277
42.6

56
30

2,530

30
30
30
29
29

29
28
28
28
28

27
27
26
26
25

25
24
24
24
23

23
23
23
22
22

21
21
20
20
20
20

775
25.0

30
20

1,540

20
19
19
19
18

16
18
17
17
16

16
16
15
15
15

14
14
14
14
14

14
14
14
14
14

14
14
15
15
15
15

4B6 
15.7

20
14

964

15
15
15
15
15

15
15
15
15
15

15 
15 
15 
T5 
15

15
15
15
15
16

16
16
16
17
17

18
19
20

CAL YR 1972 
i«TR YR 1973

TOTAL 66,492 
TOTAL 19,111

MEAN 182 
MEAN 52.4

440
15.7

20
15

873

MAX 2,520 
MAX 205

21
24
27
30
34

40
45
51
60
08

80
96

110
130
125

170
195
205
195
180

170
160
160
175
190

195
185
180
172
163
151

3,787
122
205
21

7,510

MIN 18 
MIN 14

140
130
122
116
112

109
103
98
92
88

86
82
80
78
77

77
81
87
87
87

93
99
108
112
108

104
100
94
90
87

2,927
97.6
140
77

5,810

AC-FT 131,900 
AC-FT 37,910

82
78
74
75
70

64
63
61
59
57

60
65
73
84
85

81
78
74
68
63

61
59
56
56
57

59
60
61
63
64
60

2,070
66,8

85
56

4,110

54
51
46
43
40

38
42
43
41
39

35
35
32
29
26

24 
24j 
30 
38
40

45
42
40
39
35

32
27
26
25
24

1,085
36.2

54
24

2,150

23
25
25
21
20

19
17
15
20
19

22
27
28
25
23

24
20
19
17

14
17
19
21
21

24
31
34
15
15
35

711
22.9

35
14

1,410

AUG

34
32
29
28
25

28
25
21
24
30

29
25
24
21
21

20
22
22
18
16

18
19
22
22
24

25
21
21
21
20
20

729
83.5

34
16

1,450

SEP

31
48
73

126
152

150
143
143
152
165

169 
Ib8 
163 
156 
150

142
133
121
112
103

102
101
97
107
129

149
159
166
170
171

3,951
132
171
31

7,840



RED RIVER OF THE NORTH BASIN 

05062500 Wild Rice River at Twin Valley, Minn.

53

LOCATION.--Lat 470 16'00", long 96°14'40", in NE^ sec.27, T.144 N., R.44 W., Norman County, on left bank 100 ft 
30 m) upstream from highway bridge, 0.8 mi (1.3 km) northeast of village of Twin Valley, and 2 mi (3 km) up 
stream from small tributary.

DRAINAGE AREA.--888 mi 2 (2,300 km 2 ).

PERIOD OF RECORD.--June 1909 to September 1917, July 1930 to current year. Monthly discharge only for some 
periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,00*8.16 ft (307.29 m) above mean sea level, datum of 1929 (Corps 
of Engineers bench mark). June 1909 to September 1917, nonrecording gage at site a quarter of a mile down 
stream at different datum. July 23, 1930, to Nov. 24, 1934, nonrecording gage at highway bridge 100 ft (30 m) 
downstream from present site at present datum. Nov. 25, 1934, to Aug. 2, 1950, water-stage recorder 80 ft 
(24 m) upstream from present site at present datum.

AVERAGE DISCHARGE.--51 years, 169 ft 3 /s (4.79 m 3 /s), 122,400 acre-ft/yr (151 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,670 ft 3 /s (47.3 m 3 /s) Sept. 4 (gage height, 7.75 ft or 2.362 m); 
minimum, 31 ft 3 /s (0.88 m 3 /s) Oct. 19 (gage height, 1.32 ft or 0.402 m).

Period of record: Maximum discharge, 9,200 ft 3 /s (261 m 3 /s) July 22, 1909 (gage height, 20.0 ft or 6.09m, 
site and datum then in use), from rating curve extended above 3,300 ft 3 /s (93.5 m*/s); minimum, 0.5 ft 3 /s 
(0.014 m 3 /s) Nov. 4, 1939.

REMARKS.--Records good except those for winter period, which are fair, 
many other small lakes above station.

REVISIONS (WATER YEARS).--WSP 955: 1941. WSP 1308: 1915(M), 1917(M).

Flow slightly regulated by Rice Lake and

DISCHARGE. IN CUBIC FEET PER 8FCOND, WATER YEAR OCTOBER 1972 TD SEPTEMBER 1973

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16

20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT
CAL YR
WTR VR

OCT

47
54
50
05
06

06
09
50
50
54

80
96
103
99
81

74
70
60
53
64

86
91
97
91
87

84
86
86
86
91
B6 - 

2,246
72.5
103
05

4,460

1972 TOTAL
1973 TOTAL

NOV
66
93
91
96
99

105
106
111
109
102

90
75
60
55
SO

49
47
45
44
43

43
42
42
41
41

41
41
41
40
40

1,966
65.6
111
40

3,900

92,764
60,446

DEC

42
01
00
00
39

38
37
37
36
36

36
35
35
35
35

35
34
34
34
35

34
34
34
30
34

30
34
34
34 
34
34 

1,108
35.7

02
34

2,200

MEAN
MEAN

JAN

30
30
30
30
35

35
35
35
36
36

36
36
36
36
37

37
37
37
36
36

39
39
40
41
41

00
00
40
40
40
40 

1,156
37.3

41
30

2,290

253 MAx
166 MAX

FEB

00
00
00
00
oo

39
39
39
39
39

38
36
38
36
36

39
39
39
00
00

40
01
41
02
02

03
43
04

1,116
39.9

44
36

2,220

1,760
1,560

M*R

40
40
00
04
45

09
70
9*

170
230

320
000
530
500
560

540
070
000
350
320

290
?60
260
260
290

310
330
320
300
306
276 

8,572
277
560
00

17,000

MIN 30
MIN 34

APR

260
254
200
227
2?6

216
211
196
190
182

175
166
166
158
1*9

165
186
180
185
201

229
206
254
206
202

229
215
202
1 05
191

6,226
206
260
158

12.350

AC-FT 160
AC-FT 119

M4V

166
180
170
162
150

156
156
160
150
162

168
250
?50
233
213

202
198
165
167
170

159
167
160
191
166

162
177
169
162
150
102 

5,573
160
250
102

11,050

,000
,900

JlIN

129
1?6
199
130
108

140
129

110
109

110
106
97
88
87

106
157
1-72

175
166

170
170
156
136
129

121
129
150
151
135

3,979
133
175
87

7.690

JUL

lie
110
109
105
100

99
90
96
90
93

80
79
72
67
65

62
56
51
50
51

06
02
40
07
08

56
60
67
70
81
61 

2,309
70.5
11"
02

4,580

AUG

80
80
81
81
81

86
94
86
94
94

93
94
93
93
94

93
88
87
84
77

81
79
70
67
69

69
67
70
70
64
67 

2,536
61.6

94
64

5,030

SEP

?13
742

,230
,560
,070

,190
,000
960
915
886

858
830
786
747
711

672
635
596
560
532

522
537
563
560
620

771
789
763
721
670

23,653
766

1,560
213

46.920

NOTE.--No gage-height record Jan. 3 to Feb. 27.



5** RED RIVER OF THE NORTH BASIN

05064000 Wild Rice River at Hendrum, Minn.

LOCATION.--Lat 47°16'05", long 96°47'50", in SEh sec.19, T.144 N., R.48 W., Norman County, near center of span 
on downstream side of highway bridge, 0.5 mi (0.8 km) east of Hendrum and 4 mi (6.4 km) upstream from mouth.

DRAINAGE AREA.--1,600 mi 2 (4,140 km 2 ), approximately. 

PERIOD OF RECORD.--March 1944 to current year.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 836.75 ft (255.03 m) above mean sea level, 
datum of 1929 (levels by Corps of Engineers).

AVERAGE DISCHARGE.--29 years, 243 ft 3 /s (6.882 m 3 /s), 176,100 acre-ft/yr (217 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,630 ft j /s (46.2 m 3 /s) Sept. 6 (gage height, 13.03 ft or 3.972 m); 
maximum gage height, 15.26 ft (4.651 m) Mar. 16 (from floodmark, backwater from ice); minimum daily discharge, 
36 ft 3 /s (1.02 mVs) Dec. 11-21; minimum gage height, 2.61 ft (0.796 m) July 25, 26.

Period of record: Maximum discharge, 8,300 ft? /s (235 m 3 /s) Apr. 15, 1969 (gage height, 31.42 ft or 
9.577 m); no flow some days in 1948-49.

REMARKS.--Records good except those for winter period, which are fair. Large part of high flow diverted into 
Marsh River basin at overflow section 3.5 mi (5.6 km) east of Ada. Another diversion into the Marsh River 
basin formed in 1947, 1.5 miles (2.4 km) southeast of Ada and diverted water at all stages 1947-51, after 
which it was closed except for a small regulated flow diverted for abatement of pollution from Ada sewage 
plant effluent. Amount of diversion not known.

REVISIONS (WATER YEARS).--WSP 1728: 1958.

DISCHARGE, IN CUBIC FEET PER SECONDt WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

1
2
3
4

5

6

7
8
9

10

11
12
13
14
Ib

16
17
18
19
20

21
22
23
24
25

26
^^
2B 
29
30
31

TOTAL
hEAN
MAA
MIN
AC-FT

CAL YH
«(TN YH

OCT

64
59
58
64
bv

54
54
53
52
53

77
86
103
97
103

94
75
64
64

60

69
77
Hb
94
94

«h
an
80
H y
93
9b

2,357 d.
76.0
103
52

4,f>bU 4

1972 TOfAL
19/3 TOTAL

NOV

Q7
100
103
102
101

100
102
105
106
113

108
102
122
89
75

60
61
*<e
*3
60

62
60
58
56
54

53
51
50 
49
47

,371
79.0
122
47

,700

141,532
6P,746

DEC

45
44
43
42
41

40
39
38
37
37

36
36
36
36
36

36
36
36
36
36

36
37
37
37
37

37
37
37 
37
37
-JOoo 

1,173
37.8

45
36

?»330

MEAN
MEAN

JAN

38
38
38
38
38

38
38
39
39
39

39
39
39
39
39

40

40
40
40
40

40
41
41
41
41

41
41
41 
41
41
41

1,228
39.6

41
38

2,440

387 MAX
1M8 MAX

FEB

41
42
42
42
42

42
42
42
42
43

43
43
43
43
43

44
44
44
44
44

44
44
44
44
45

45
45
4b

1.211
43.3

45
41

2,400

4,540
1,600

MAR

45
45
46
46
49

70
96
130
185
260

340
430
530
680
850

1,050
1,030
980
800
600

489
460
430
415
400

380
370
365
355
350
344 

12,620
407

1 ,050
45

25,030

MIN 36
MIN 36

APR MAY JUN

322 221 161
302 216 141
293 213 137
281 205 132
271 196 141

261 186 143
254 183 152
250 184 143
243 185 134
232 188 126

225 189 118
219 199 110
20 r 235 115
199 275 106
203 268 99

198 247 124
209 234 124
222 220 122
217 211 152
221 185 185

228 186 185
240 190 180
263 186 183
277 189 172
269 204 165

267 205 Hi
262 200 14J3
247 198 133
0 QQ 1 QP 1 >Q
CJO 17C -*. I *^~

225 181 157 
————— 171 ——— -M

7,345 6,342 4,272
245 205 14l2
322 275 185
19fl 171 99

14,570 12,580 8,470

AC-FT 280,700
AC-FT 130,400

JUL AUG

148 80
141 82
120 84
111 80
106 63

105 87
103 100
89 102
99 94
99 94

99 94
92 93
80 92
71 91
71 88

65 90
64 85
64 83
61 82
57 80

57 82
58 81
58 79
58 75
57 72

57 71
58 77
68 70 
74 70
"7 ^ £.£.
1C. D**
Q 1 f*fao 1 oo 

2,543 2,573
82.0 83.0
148 102
57 64

5,040 5,100

SEP

81
234
530

1,090
1,460

1,600
1,500
1,250
1,080
1,020

964
913
847
802
756

714
682
646
613
581

573
570
564
682
789

763
874
896
847
790

24,711
824

1,600
81

49,010



RED RIVER OF THE NORTH BASIN 

05064500 Red River of the North at Halstad, Minn.

55

LOCATION.--Lat 47°21'10", long 96°50'50", on line between sees.24 and 25, T.145 N., R.49 W., Traill County, on 
left bank on upstream side of highway bridge, 0.5 mi (0.8 km) west of Halstad, 2.5 mi (4.0 km) downstream 
from Wild Rice River, and at mile 375.2 (kilometre 603.7).

DRAINAGE AREA.--21,800 mi 2 (56,500 km 2 ), approximately, includes 3,800 mi 2 (9,840 km 2 ) in closed basins.

PERIOD OF RECORD.--April 1936 to June 1937 (no winter records), April 1942 to September 1960 (spring and 
summer months only), May 1961 to current year.

GAGE.--Water-stage recorder. Datum of gage is 826.65 ft (251.963 m) above mean sea level. Prior to July 17, 
1961, nonrecording gage at same site and datum.

593 km 3 /yr); median of yearlyAVERAGE 
mean

DISCHARGE.--12 years. 1,783 ft 3/s (50.49 m 3 /s), 1,292,000 acre-ft/yr (1. 
discharges, 1,640 ftVs (46.4 m 3 /s), 1,190,000 acre-ft/yr (1.47 kmVyr) •

EXTREMES.--Current year: Maximum discharge, 6,200 ft 3 /s (176 m 3 /s) Mar. 18, gage height, 17.71 ft (5.398 m), 
backwater from ice; minimum, 183 ft 3 /s (5.18 m 3 /s) Aug. 31, gage height, 2.29 ft (0.698 m).

Period of record: Maximum discharge, 35,700 ft 3 /s (1,010 m 3 /s) Apr. 18, 1969, gage height, 38.29 ft 
(11.671 m); minimum discharge observed, 5.4 ft 3 /s (0.15 m 3 /s) Oct. 8, 9, 12-14, 1936. 

Flood in 1897 reached a stage of about 38.5 ft (11.73 m).

REMARKS.--Records good. Some regulation by many controlled lakes and reservoirs on tributaries. Records of 
chemical analyses for the water year 1973 are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1388: 1936, 1950. WSP 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER VPAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

\ ^

3
4
5

6
7
6
9

10

11
12
13

15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIM
AC-FT

OCT

602
579
564
564
564

567
573
585
596
599

630
650
664
672
666

664
647
609
606
623

640
679
666
657
675

679
675
675
ii, flDO "

675

19.596
632
679
S6U

38,670

NOV

690
690
693
700
706

690
662
682
666
690

666
662
646
565
560

590
600
610
610
600

590
590
560
570
560

550
530
445
440
430

16,365
613
708
430

36,470

DEC

430
430
430
440
440

450
450
450
450
450

450
450
450
450
450

450
450
450
450
440

440
440
440
440
450

450
450
450
450-
450
450 

13,620
446
450
"30

27,4)0

JAN

450
450
450
450
440

440
430
430
430
430

430
430
430
430
430

430
430
430
430
430

430
430
430
430
430

430
430
430
440
450
470

13,500
43b
470
430

26.780

FEB

500
600
620
630
630

630
619
613
609
566

567
561
558
550
540

530
530
525
510
528

567
592
596
596
602

599
606
6)3

16,209
579
630
500

32,150

MAR

613
609
623
654
750

650
950

1,050
1,150
1,440

1,650
2,300
2,460
2,620
4,630

5,610
6,070
6,120
5,820
5,500

5,300
5,020
4,800
4,260
3,460

3,000
2,770
2,710
2,600
2,400
2,270 

90,479
2,919
6,120

609
179,500

APR

2,200
2,060
1,960
1,900
1,620

1,760
1,720
1,680
1,600
1,530

1,450
1,420
1,360
1 ,300
1,220

1,180
1,160
1,160
1,110
1,090

1,090
1,120
1,120
1,120
1,100

1,070
1,060
1,050
1,030

990

41,450
1,382
2,200

990
«2,220

MAY

929
679
638
805
798

605
826
619
612
605

794
805
826
876
672

849
836
626
830
760

726
711
690
715
736

772
760
760
790
TATf O f

SOB

24,907
803
929
690

49,400

JIIN

853
638
801
790
790

787
772
733
697
672

630
599
576
543
516

525
522
501
495
555

567
561
567
570
540

495
462
431
429
431

16,2<16
606
653
4?9

36,190

JUL

431
423
404
396
391

415
429
412
391
385

402
370
354
329
322

299
269
253
243
28«

262
229
206
196
192

19?
213
245
253
257
269

9,725
314
431
192

19,290

AUG

272
257
257
253
246

250
269
264
296
274

267
267
267
272
267

267
286
306
314
309

299
289
362
332
255

224
206
201
190
165
1 AT1*7

6,214
265
362
185

16,290

SEP

206
382
963
,540
,660

,960
,940
,740
,540
,450

,360
,290
,230
,160

1,110

1,050
962
936
683
634

798
796
805
925

1,420

2,150
2,050
1,840
1,700
1,600

38,542
1,285
?,150

206
76,450

CAL VR 1972 TOTAL 841,795 MFAN 2,300 MAX 16,200 MJN 405 AC-FT 1,670,000 
WTR VB 1973 TOTAL 313,075 MEAN fl5« MAX 6,120 MJN IBS AC-PT 621,000
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05067500 Marsh River near Shelly, Minn.

LOCATION. --Lat 47°24'45", long 96 0 45'50", in NEWW* sec.3, T.145 N. , R.48 W. , Norman County, near center of span 
on downstream truss of bridge, 3.8 mi (6.1 km) southeast of Shelly and 10 mi (16 km) upstream from mouth.

DRAINAGE AREA.--151 mi 2 (391 km 2 )'.

PERIOD OF RECORD.--March 1944 to current year. Monthly discharge only for March 1944,,published in WSP 1308.

; 841.14 ft (356.38 m) 
1965, nonrecording gage

GAGE.--Nonrecording gage read once or twice daily and crest-stage gage. Datum of gage
above mean sea level, datum of 1929 (levels by Corps of Engineers). Prior to Oct.
at datum 3.0 ft (0.9 m) higher. I I

AVERAGE DISCHARGE.--29 years, 73.3 ft 3 /s (2.076 m 3 /s), 53,110 acre-ft/yr (65.5 hm 3 /yr),;

EXTREMES.--Current year: Maximum discharge, 366 ft 3 /s (10.4 m 3 /s) Mar. 16 (gage heighH 9.30 ft or 2.835 m, 
backwater from ice); maximum gage height, 9.83 ft (2.996 m) Mar. 15 (from floodmarkL[backwater from ice); 
no flow on many days. i

Period of record: Maximum discharge, 4,660 ft 3 /s (132 m 3 /s) May 11, 1950 (gage height, 21.96 ft (6.693 m), 
from'floodmark, present datum); no flow for many days most years.

REMARKS.--Records fair. Large part of high flow of Wild Rice River diverted into Marsh River basin at overflow 
section 3.5 mi (5.6 km) east of Ada. Another diversion from Wild Rice River basin formed in 1947, 1.5 miles 
(2.4 km) southeast of Ada and diverted water at all stages 1947-51, after which it was closed except for a 
small regulated flow diverted for abatement of pollution from Ada sewage plant effluent.

DAY

DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

OCT NOV OEC JAN FEB MAR MAY JUN JUL AUG

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
AC- FT 

CAL YR

.22

.22

.34

.34

.42

.42

.58

.58

.40

.34

.74

.58

.80
1.0
1.3

1.6
1.1

.82

.74

.70

.74

.74

.74
1.1
1.3

1.6
1.4
1.2
i.l
1.6
1.2 

25.96
.84
1.6
.22

51 

1977 TOTAL

0
.09
.11
. 12
. 16

.20

.24

.31

.37

.41

.44

.46

.46

.45

.43

.41
.38
.36
.34
.32

. 30

.29

.27
.26
.24

.23

.22

.21 

.19
1 ft• lo

———— .17 

0 8.62
0 .28
0 .46
0 0
0 17 

21.584.68 MEAf

.16

. 16
.15
.14
. 14

.13
. 12
.12
.11
.11

.10
*10
.10
.10
.09

.09

.09

.08

.08

.08

.08
.08
.07
.07
.07

.07

.07

.07

.07

.07

.07 

3.04
.098
.16
.07
6.0 

•i 59.0 (i

.07

.07

.07

.07
.07

.07

.07

.07

.07

.07

.07

.07
.07
.07
.08

.08

.08

.08

.08

.08

.08

.08

.09

.09

.09

.09

.10

.10

2.18
.078

.10
.07
4.3

HAX i.a:

.10

.11

.12

.14

.17

.50
2.5

15
80

168

170
170
170
192
270

347
250
182
125

80

61
53
48
40
34

28
28
26
22
24
22

2,608.64
84.1

347
.10

5,170 

tO MIN 0

22
21
20
19
18

16
14
11
10
9.5

8.7
7.4
7.0
7.2
8.0

6.4
7.0
7.0
7.0
6.4

7.0
7.6
8.2
8.2
7.4

8. 7
8.2
8.2 
7.5
6.7

310.3
10.3

22
6.4
615 

AC-FT 4

5.1
4.9
4.5
3.9
3.3

3.0
2.6
2.2
2.3
3.1

3.5
4.3
6.6
9.0
6.7

5.3
4.7
4.5
5.3
4.6

4.0
5.1
4.5
.3.9
4.0

3.7
3.6
3.5 
3.3
3.0
2.5

130.5
4.21

9.0
2.2
259 

2.810

2.2
1.7
2.0
1.7
2.6

2.0
1.8
1.8
1.2
.82

.58

.60

.42

.28

.28,

.74

.50

.34

.22

.04

0
0

.04

.04
.04

.04

.16
.04
.04

0

22.22
.74
2.6

0
44

I

i

0
0
0
0
0

SEP

0
3.1
6.2
4.3
2.3

.58 
1.1 
3.5 
3.7 
2.6

1.8
6.4

28
20
24

24
23
22
21
16

14
15
18
22
61

123
100

81
66
55

768.58
25.6

123
0

1,520



RED RIVER OF THE NORTH BASIN 57 

05069000 Sandhill River at Climax, Minn.

LOCATION.--Lat 47°36'43", long 96°48'52", in NE%NE% sec.30, T.148 N., R.48 W.-, Polk County, near center of span 
on downstream side of bridge on U.S. Highway 75 in Climax and 3.7 mi (6.0 km) upstream from mouth.

PERIOD OF RECORD.--March 1943 to current year (winter records incomplete in some years). Monthly discharge only 
for some periods, published in WSP 1308 and 1728.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 820.10 ft (249.97 m) above mean sea level, 
datum of 1929 (levels by Corps of Engineers). Prior to Oct. 1, 1966, nonrecording gage at site 3.2 mi 
(5.1 km) upstream at datum 12.78 ft (3.90 m) higher.

AVERAGE DISCHARGE.--27 years (1946-73), 68.6 ft 3 /s (1.943 m 3 /s), 49,700 acre-ft/yr (61.3 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 897 ft 3 /s (25.4 m 3 /s) Mar. 17 (gage height, 11.25 ft or 3.429 m, 
backwater from ice); minimum 8.1 ft 3 /s (0.229 m 3 /s) July 20 (gage height, 4.63 ft or 1.411 m); minimum gage 
height, 4.58 ft (1.396 m) Aug. 20.

Period of record: Maximum discharge, 4,560 ft 3 /s (129 m 3 /s) Apr. 14, 1965 (gage height, 17.81 ft or 
5.428 m, site and datum then in use); maximum gage height, 28.32 ft (8.632 m) Apr. 17, 1969 (from floodmark, 
backwater from Red River of the North); minimum discharge not determined.

REMARKS.--Records good except those for winter periods, which are fair.

REVISIONS (WATER YEARS).--WSP 1388: 1943(M), 1944, 1947(M). WSP 1728: 1951(M), 1960 (Average discharge).

DISCHARGE* IN CUBIC FEET PER SECONO» WATER YEAH OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAR APR JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

19
18
18
15
13

15
18
21
25
19

19
21
21
21
21

20
20
19
26
29

33
28
26
25
26

25
26
27
2ftCO

27
29

696
22.5

33
13

1,380

1972 TOTAL
1973 TOTAL

29
30
31
31
31

31
33
34
34
38

36
38
42
31
34

40
38
38
37
34

33
32
32
33
33

30
26
25
24
23

981
32.7

42
23

1*950

43,987.0
16,370.8

22
21
20
19
18

17
16 ,
15-
14
13

12
11
10
10
10

10
10
10
10
10

10
10
10
10
11

11
11
11
11
11
11 

395
12.7

22
10

783

MEAN
MEAN

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11
11 

341
11.0

11
11

676

120
44.9

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12

13
14
15

342
12.2

15
12

678

MAX 2,090
MAX 790

16
18
20
24
30

37
46
55
70

100

130
160
300
550
670

620
790
640
500
380

290
260
230
200
184

175
147
127
109
100
92 

7,070
228
790
16

14,020

MIN 10
MIN 8.

87
77
72
65
61

60
58
58
46
47

45
46
45
44
43

43
43
43
44
47

49
48
47
48
50

47
44
43
42
40

1»532
51.1

87
40

3,040

AC-FT
1 AC-FT

38
36
34
34
33

31
30
31
32
36

38
51
52
51
50

46
43
38
36
38

34
37
37
36
35

35
34
35
34
34
32 

1,161
37.5

52
30

2,300

87*250
32,470

31
29
26
26
26

24
22
23
24
23

21
20
20
18
17

17
18
20
21
21

22
24
24
24
22

22
23
23
22
21

674
22.5

31
17

1*340

20
19
17
16
14

13
13
12
12
11

10
9.6

10
10
9.6

9.1
9.1
9.1
9.1
8.1

8.6
9.1
9.6

14
14

14
14
14
14
13
13 

378.0
12.2

20
8.1
750

12
11
10
9.6
9.6

11
12
13
14
15

15
44
13
12
12

12
12
11
10
8.6

10
12
12
12
12

14
18
18
17
16
13 

390.8
12.6

18
8.6
775

12
22
41
46
48

61
84
84
,89
98

106
113
103
93
81

78
75
66
61
48

50
57
102
112
145

121
103
106
92

113

2,410
80.3
145
12

4,780
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05074000 Lower Red Lake near Red Lake, Minn.

LOCATION.--Lat 47°57'27", long 95°16'34", in NW% sec.28, T.152 N., R.36 W., Clearwater County, on left bank just 
upstream from dam at outlet, 13 mi (21 km) northwest of village of Red Lake.

DRAINAGE AREA.--1,950 mi 2 (5,050 km 2 ), approximately.

PERIOD OF RECORD.--June 1930 to November 1932 (published as Red Lake at Redby), May 1933 to current year (pub 
lished as Red Lake near Red Lake 1933-40); records on Upper Red Lake published as Red Lake at Waskish, April 
1930 to September 1933, all in reports of Geological Survey. October 1921 to September 1929 gage heights at 
Redby and on Upper Red Lake at Waskish in files of Minnesota Department of Conservation (fragmentary).

GAGE.--Water-stage recorder. Datum of gage is 1,169.00 ft (356.311 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). May 1933 to Sept. 6, 1934, staff gage at same site and datum. Staff gages 
at Waskish and Redby at datum 69.00 ft (21.031 m) lower.

EXTREMES.--Current year: Maximum gage height, 6.23 ft (1.899 m) Sept. 2 (affected by wind action); maximum 
daily, 5.85 ft (1.783 m) Sept. 29; minimum daily, 4.58 ft (1.396 m) July 13.

Period of record: Maximum gage height, 9.53 ft (2.905 m) June 25, 1950; minimum recorded, 0.80 ft (0.244 
m) Nov. 20, 1936.

REMARKS.--Water level subject to fluctuation caused by change in direction and velocity of wind and by seiches.

MONTHEND GAGE HEIGHT, IN FEET, OCTOBER 1972 TO SEPTEMBER 1973

Oct. 31 ............ 4.91
Nov. 30 ............ 5.01
Dec. 31 ............ 5.00
Jan. 29 ............ 4.93

Feb. 28 ............ 4.87
Mar. 31 ............ 5.05
Apr. 30 ............ 5.27
May 31 ............ 5.18

June 27 ............ 4.86
July 31 ............ 4.85
Aug. 31 ............ 5.08
Sjept.30 ............ 5.80

NOTE.--Mean daily gage heights are available.
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05074500 Red Lake River near Red Lake, Minn.

LOCATION.--Lat 47 0 57'27", long 95°16'35", in Wk sec.28, T.152 N., R.36 W., Clearwater County, on left bank 50 
ft (15 m) downstream from dam at outlet of Lower Red Lake and 13 mi (21 km) northwest of village of Red Lake.

DRAINAGE AREA.--1,950 mi 2 (5,050 km 2 ), approximately.

PERIOD OF RECORD.--May 1933 to current year. Monthly discharge only for May 1933, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,167.00 ft (355.702 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Sept. 7, 1934, nonrecording gage at site 50 ft (15 m) upstream at 
datum 2.00 ft (0.610 m) higher. Sept. 7, 1934, to Nov. 26, 1951, water-stage recorder at present site at 
datum 2.00 ft (0.610 m) higher.

AVERAGE DISCHARGE.--40 years, 462 ft 3 /s (13.09 m 3 /s), 334,700 acre-ft/yr (413 hm 3 /yr).

EXTREMES.--Current year: Maximum daily discharge, 808 ft 3 /s (22.9 m 3 /s) Oct. 21; maximum gage height, 5.61 ft 
(1.710 m) Nov. 14 (backwater from ice); minimum discharge, 87 ft 3 /s (2.46 m 3 /s) Apr. 20 (gage height, 1.25 
ft or 0.381 m).

Period of record: Maximum discharge, 3,600 ft 3 /s (102 m 3 /s) June 25, 1950 (gage height, 11.19 ft or 
3.411 m, affected by seiches and backwater from aquatic vegetation, present datum), from rating curve 
extended above 1,400 ft 3 /s (39.6 m 3 /s); no flow at times.

REMARKS.--Records fair. Flow completely regulated by outlet dam on Lower Red Lake.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY C1CT DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31 

TOTAL
MEAN
MAX
MIM
AC-FT

CAL YR
WTR YR

789
789
796
796
830

793
789
793
789
793

796
796
796
793
796

796
804
804
796
804

808
804
800
800
796

796
796
782
785
785
785 — 

24,645 16
795
808
782

48,880 33

1972 TOTAL
1973 TOTAL

785
782
716
606
556

560
564
546
546
550

550
542
540
535
530

525
530
535
540
550

550
545
540
540
535

530
525
520
520 
515

,908
564
785
515

,540

275,899
144,166

510
505
505
500
500

495
490
485
480
480

480
480
480
480
480

480
480
480
485
485

485
485
485
485
490

490
490
490
A Qfl
*T 7L>

4-95 
cnn
-? V V

15,145
489
510
430

30,C40

MEAN
MFAN

500
502
503
504
508

510
512
514
515
518

519
519
520
522
522

523
524
525
526
528

526
524
522
522
522

522
525
528
528
525
522

16 ,080
519
528
500

31,890

754 MAX
395 MAX

522
520
520
520
520

520
520
520
522
522

522
523
524
525
525

525
525
525
525
525

525
525
530
530
525

525
525
520

14,655
523
530
520

29,070

1,220
808

520
520
520
520
520

515
515
505
488
485

488
481
485
491
512

505
342
121
114
114

111
111
114
123
121

130
133
136
123
119
119 

10,101
326
520
111

20,040

WIN 184
WIN 109

123
130
131
124
123

121
124
116
123
128

133
118
118
119
133

136
109
112
109
136

177
189
177
170
174

179
170
169
165 
159

*,205
140
189
109

8,340

4C-FT 547
AC-FT 286

170
177
172
236
296

309
312
312
320
328

334
331
328
331
331

331
331
334
334
331

331
339
345
345
360

357
351
354
357
354
351 

9,792
316
360
170

19,420

,200
,000

351
351
351
366
354

354
357
351
354
354

345
342
337
334
307

254
216
194
191
187

186
182
172
174
175

175
175
174
172 
174

8,009
267
366
172

15,890

175
184
182
182
179

187
186
175
174
177

174
174
179
175
174

170
172
174
172
170

170
169
170
172
175

179
186
180
1 O Ti O £. 
1 QA1 oU
1 Q ">L of. 

5,480
177
187
169

10,870

191
191
1B9
191
194

196
198
203
207
209

207
209
212
216
216

214
212
205
209
203

198
194
193
191
187

194
194
196
196 
194
191

6,200
200
216
187

12,300

198
194
194
200
202

193
189
189
193
299

419
422
419
478
564

567
564
556
560
553

553
584
560
553
592

588
588
595
592 
588

12,946
432
595
189

25,680



™ RED RIVER OF THE NORTH BASIN

05075000 Red Lake River at High Landing, near Goodridge, Minri. 

LOCATION.--Lat 48°02'34", long 95°48'28", on line between sees. 28 and 29, T.153 N., R.40 W., Pennington County,
on left bank 50 ft (15 m) upstream from highway bridge at High Landing, 
33 mi (53 km) upstream from Thief River.

7 mi (11 km) south of Goodridge and

DRAINAGE AREA.--2,300 mi 2 (5,957 km 2 ), approximately.

PERIOD OF RECORD.--September 1929 to current year. Prior to October 1930, published as "at Kratka".

GAGE.--Water-stage recorder. Datum of gage is 1,141.57 ft (347.951 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). See WSP 1308 or 1738 for history of changes prior to Oct. 1, 1949.

AVERAGE DISCHARGE.--44 years, 501 ft 3 /s (14.19 m 3 /s), 363,000 acre-ft per year (448 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,290 ft 3 /s (36.5 m 3 /s) Sept. 25 (gage height, 7.93 ft or 2.417 m); 
maximum gage height, 10.01 ft (3.051 m) Mar. 15 (backwater from ice); minimum dischi^ge, 119 ft 3 /s (3.37 
m 3 /s) Apr. 13 (gage height, 1.78 ft or 0.543 m); minimum gage height, 1.73 ft (0.527jm) Apr. 18.

Period of record: Maximum discharge, 3,720 ft 3 /s (105 m^/s) May 11, 1950 (gage lUight, 13.42 ft or 4.090 
m); no flow during infrequent periods in 1931-34, 1936-37.

REMARKS.--Records good excep,t those for winter period, which are fair. Flow regulated by outlet dam on Lower 
Red Lake. '

DAY DCT

DISCHARGE, IN CUBIC Ftfc'T PER SECOND, wATEk YEAR OCTOBfcfi 1972 TO SEPTEMbtR 1973 

Nf)V DFC JAN FEb MAS APH MAY JUN JUL AUG

1
2
3
a
5

6
7
Q
9

10

11
12
U
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MJN
AC-FT

CAL YR
WTR YR

9<}0
S7b
975
972
972

984
976
959
965
972

975
985
980
967
967

946
939
944
946
904

957
965
970
972
962

957
962
90V
957
965

29.906 20
965
9«5
939

59,320 40

1972 TOTAL
1973 10TAL

9o2
9b5
967
889
7i7

665
648
65?
65?
657

65«
654
625
615
615

630
640
6u5
655
660

661
660
66?
660
655

6UO
635
625
620
618

,630 17
688
967
615

,920 34

338,643
176,501

bio
614
608
605
600

595
590
585
585
580

575
565
560
558
5S7

555
550
5«5
502
5ao

538
537
536
535
533

531
5?9
5?5
520
523
5?1 

,357
560
616
521

,430

MF.AN
MEAN

521
520
520
520
520

519
516
516
517
515

515
515
51«
513
512

513
515
516
518
520

520
520
520
521
523

52U
525
528
530
534
t 2 a53O

16,122
520
536
512

31.960

926 MAX
484 MAX

53B
539
540
540
5U1

5*' 3
545
550
55«
557

558
559
559
560
561

565
568
570
572
573

577
580
584
590
594

595
600
602

15,814
565
602
538

31,370

1,550
1,240

605
610
615
620
630

640
650
660
678
685

710
740
770
800
810

780
750
630
525
445

405
360
335
307
304

297
291
269
260
?67
250 

16,738
540
810
250

33,200

WIN 521
MIN 121

201
234
225
213
200

196
200
184
180
169

163
154
133
121
162

166
159
136
133
184

263
282
284
275
273

264
263
256
2S5
241

6,213
207
284
121

12,320

AC-FT 672
AC-FT 350

238
2U2
239
231
333

U24
026
«19
U27
446

475
462
459
447
«30

419
434
418
010
414

418
423
«27
425
018

425
423
418
4Q9
005
410

12,394
000
075
231

24.580

,100
,200

421
419
421
402
384

393
394
393
381
390

379
371
373
369
359

350
275
223
208
200

199
198
195
193
189

183
186
189
1 &Jk1 oo
1 flit1 OO

9,009
300
421
183

17,870

185
183
169
169
176

191
188
181
180
180

178
170
175
183
188

187
169
175
178
179

176
179
179
205
217

I 215
222
236
227
3 I A21B
214

5,872
189
236
169

11,650

213
205
206
216
223

279
267
241
235
237

240
236
235
236
235

238
206
249
203
233

235
233
234
233
236

236
236
232
220
3 « ae 1 o
226

7,252
234
279
205

14,380

286
339
379
481
442

395
373
365
359
3SO

408
542
576
565
594

670
689
685
677
670

687
756
772
951

1,2«0

1,100
1,000

980
942
919

19,232
641

1,2«0
286

38,150



RED RIVER OF THE NORTH BASIN 

050760000 Thief River near Thief River Falls, Minn.

61

LOCATION.--Lat 48°11 I 08", long 96°10'11", in MtkSWk sec.3, T.154 N., R.43 W., Marshall County, on right bank 0.2 
mi (0.3 km) upstream from highway bridge, 5 mi (8 km) north of city of Thief River Falls, 7 mi (11 km) up 
stream from mouth, and 9 mi (14 km) downstream from Mud Lake National Wild Life Refuge.

DRAINAGE AREA.--959 mi 2 (2,480 km 2 ).

PERIOD OF RECORD.--July 1909 to September 1917, April 1920 to September 1921, October 1922 to September 1924, 
October 1928 to current year. Monthly discharge only for some periods, annual maximums for water years 1919, 
1922, 1925, 1926, published in WSP 1308.

GAGE.--Water-stage recorder and control of grouted boulders. Datum of gage is 1,112.33 ft (339.04 m) above mean 
sea level, datum of 1929 (levels by Minnesota Highway Department). Prior to May 4, 1939, nonrecording gages 
at same site and datum.

AVERAGE DISCHARGE.--56 years, 153 ft 3 /s (4.33 m 3 /s), 110,800 acre-ft/yr (137 hm 3 ).

EXTREMES.--Current year: Maximum discharge, 871 ft 3 /s (24.7 m3 /s) Sept. 29 (gage height, 7.86 ft or 2.396 m); 
maximum gage height, 8.81 ft (2.685 m) Mar. 15 (backwater from ice); no flow Jan. 26 to Feb. 25, July 18-30.

Period of record: Maximum discharge, 5,610 ft 3 /s (159 m 3 /s) May 13, 1950 (gage height, 17.38 ft or 
5.297 m); no flow at times in some years.

REMARKS.--Records good except those for winter period, which are fair. Some regulation by Thief and Mud Lakes.

REVISIONS (WATER YEARS).--WSP 925: Drainage area. WSP 1308: 1917(M), 1924(M), 1929(M), 1931-33(M), 1935(M), 
1937(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FE8 MAR APR MAY JUN JUL AU5 SEP

1 2.5
2 2.6
3 3.5
4 3.1
5 2.2

6 2.0
7 2.0
8 9.
9 8.

10 7.

11 6.
12 6.
13 6.
14 13
15 14

16 6.9
17 119
16 145
19 153
20 176

21 127
22 122
23 119
24 119
25 119

26 119
27 116
26 116
29 114
30 109
31 37 

TOTAL 1,917.1 1
MEAN 61.6
MAX 176
Mil" 2.0
AOFT 3,600

CAU YR 1972 TOTAL
«TR YR 1973 TOTAL

6.4
11
13
7.1
4.3

3.6
4.7
4.2
6.1
6.1

6.6
4.6
4.3
3.7
3.1

2.7
2.5
2.2
2.0
1.6

.6

.5

.3

.2

.1

.95

.66

.72

.62

.51

14.56
3.62

13
.51
227

59,300.92
13,575.33

.42

.32

.23

.16

.13

.10

.09

.07

.06

.04

.04

.03

.02

.02

.02

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01 

1.93
.062
.42
.01
3.6

MEAN
MEAN

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01
,01

,01
.01
.01
.01
.01
.01
.01
.01
,01
.01

0
0
0 
0
0
0 

.25
.006
.01

0
.5

162
37,2

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

,

MAX
MAX

.02

.04

.06

.10

.17

.33

.60
1.2
3.0
5.5

17
60
130
250
365

395
350
315
275
235

220
215
205
165
165

.01 116

.01 107

.01 66

.03 3,692.02
001 126
.01 395

0 .02
.06 7,720

2,320 MIN
656 MIN

41
35
32
29
26

22
23
27
24
ia
15
13
13
10
11
12
13
12
10
14

19
44
51
46
42

44
39
37 
36
34

792
26,4

51
10

1,570

.01 AC. FT
0 AC-FT

33
33
32
26
21

17
20
23
22
30

37
S3
50
42
36

33
29
26
26
30

31
34
45
43
42

36
35
33 
32
30
26

1,010
32.6

53
17

2,000

117,600
26,930

21
16
16
14
11

11
10
6.4
5.7
5.0

3.5
2.0
1.1
.64
.45

.52
2.6
4.3

12
16

21
17
ia
20
16

15
17
21 
15
11

336.41
11.2

21
.45
667

8.5
6.9
2.9
1.4
1.3

2.3
.74
.45
.25
.16

.12

.09

.06

.06

.04

.02

.02
0
0
0

0
0
0
0
0

0
0
0 
0
0
.06

25.39
.62
6.5

0
50

.19

.27

.36

.30

.25

.66
5.9
6.6

14
17

14
13
16
15
14

10
6.2
3.9
3.1
1.2

.97
1.8
1.1
.56
.49

.57

.53

.36

.24

.17

.12

152.90
4.93

16
.12
303

.23

.41
4.1

59
135

127
100
62
71
62

56
52
44
40
36

32
26
25
23
20

24
32
51

126
377

460
745
636 
858
603

5,332.74
178
656
.23

10,560



62 RED RIVER OF THE NORTH BASIN 

05077700 Ruffy Brook near Gonvick, Minn.

LOCATION.--Lat 47°44'50", long 95°24'45", on line between sees. 5 and 8, T.149 N., R.37 W., Clearwater County, 
on downstream side of bridge on County Highway 17, 4 mi (6.4 km) upstream from mouth, and 4.8 mi (7.7 km) 
east of Gonvick.

DRAINAGE AREA.--45.2 mi 2 (117 km 2 ).

PERIOD OF RECORD.--April 1960 to current year. Monthly and daily figures for Apr. 1, i960, to June 30, 1960, 
published in WSP 1913.

GAGE.--Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,227.93 ft (374.27 m) above 
mean sea level, adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9,| 1960, reference point 
at same site and datum. i

AVERAGE DISCHARGE.--13 years, 14.5 ft 3 /s (0.411 m 3 /s), 10,500 acre-ft/yr (12.9 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 156 ft 2 /s (4.42 m 3 /s) Sept. 2 (gage height, 3.94 ft or 1.200 m);
maximum gage height, 5.31 ft (1.618 m) Mar. 14 (backwater from ice); minimum discharge, 0.60 ft 3 /s (0.017 m 3 /s) 
Aug. 31; minimum gage height, 0.94 ft (0.287 m) July 20.

Period of record: Maximum discharge, 453 ft 3 /s (12.8 m 3 /s) Mar. 30, 1967 (gage height, 6.35 ft or 1935 m); 
maximum gage height, 6.62 ft (2.018 m) Apr. 9 (backwater from ice); no flow Feb. 20 to Mar. 6, 1968.

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE. IN CUBIC FEET PER SECOND. WATEH YEAR OCTOBER 1973 TO SEPTEMBER 1973

DAY OCT OEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
]5

16
17
Id
19
20

21
££

23
24
25

26
27
28 
29
30
31 

TOTAL
MEAiM
MAX
MIN
AC-FT

CAL YH
*lrt Yn

2.4
2.2
2.4
1.0
2.4

2.4
4.1
3.2
2.6
3.2

11
10
8.2
4.5
5.7

5.4
7.9
5.2
5.4
5.7

7.6
8.2
7.6
7.4
7.6

7.6
7.4

6.4
5.2
5.2
5.9 

171. b
b.54

1 1
1.0
341

5.9
6.2
7.4
8.8
8.2

7.9
8.5
9.3
9.6

11

11
11
11
10
9.6

9.1
8.7
8.6
8.8
8.5

8.3
8.1
7.7
7.3
7. 1

6.9
6.7
6.5
6.0
5.5

249.2
8.31

11
5.5
4Q4

1^72 TOIAL b.5h

5.2
4.9
4.7
4.5
4.3

4.1
3.8
3.6
3.5
3.4

3.3
3.3
3.2
3.2
3.2

3.1
3.1
3.1
3.0
3.0

3.1
3.2
3.4
3.6
3. r

' J.9
4.0
4.1
4.2 
4.2
4.1 

115.0
3.71
^.2
3.U
2*8

b.80 MtAN
1973 TUTAL f.556.50 MtAN

4.1
4.0
3.9
3.8
3.8

3.7
3.6
3.5
3.5
3.4

3.4
3.5
3.7
3.8
3.9

4.1
4.2
4.2
4.2
4.2

4.2
4.3
4.4
4.5
4.5

4.6
4.7
4.8
4. 8
4.H
4.7 

126. .8
4.09
4.8
3.4
252

15.2
12.5

PEAK DISCHARGE (BASE, 65

DATE
3-14
9- 2

TIME

1300
0100

G. H.

5.31
3.94

DISCHARGE

101
156

DATE

9-25

4.7
4.7
4.6
4.6
4.6

4.7
4.7
4.8
4.9
5.0

5.1
5.1
5.2
5.2
5.1

5.0
5.0
4.9
4.9
4.8

4.8
4.7
4.7
4.6 ^
4.6 *

4.7
4.7
4.8

135.2
4.83
5.2
4.6
26b

MAX 211
MAX 147

CFS)

TIME

1900

4.9
5.0
5.2
5.4
5.7

6.3
8.0

11
22
35

60
82
92
98
92

80
50
38
29
28

30
31
32
32
31

30
28
24
21
1 ft
1 O

17 

1.051.5
33.9

98
4.9

2.090

MIN .80
MIN .70

G. H.

3.75

17 9.6 4.3
17 8.8 4.1
16 7.6 3.9
14 6.6 3.7
14 6.6 3.4

13 5.9 3.2
10 5.9 2.6
8.8 5.4 2.8
9.3 5.2 2.4
8.2 20 2.4

7.4 25 2.2
6.6 20 2.2
5.9 15 2.2
6.2 13 1.6
7.9 12 1.8

6.4 13 1.4
6.4 8.8 1.4
6.6 7.4 1.8
9.9 6.6 1.8

29 6.2 2.6

26 4.5 2.8
25 6.4 2.8
22 6.6 2.2
20 6.6 1.6
17 6.4 2.0

14 6.2 2.4
12 7.1 2.4
9.0 5.2 2.6 
9.6 4.3 2.8

10 48 22

3H4.2 271.0 75.6
12.8 8.74 2.52

29 25 4.3
5.9 4.3 1.4
762 538 150

AC-FT 11.040
AC-FT 9.040

DISCHARGE

140

2.0 5.4 111
l.B 4.1 147
2.0 3.4 141
2.2 3.2 144
2.4 3.0 118

6.9 8.2 97
3.9 6.2 80
3.4 5.2 63
2.8 6.6 47
2.6 5.9 35

2.0 5.0 27
1.6 4.3 22
1.2 3.9 13
2.2 3.2 12
1.6 2.8 12

1.8 2.6 12
1.6 2.0 11
1.6 2.0 9.0
1.4 2.0 6.6
1.0 1.4 4.1

1.2 1.8 5.0
1.0 1.8 20
2.0 1.8 16
3.7 1.8 25
5.0 1.8 115

4.5 1.8 120
7.9 1.8 111
9.0 1.0 102
6 J. f A Q-T

• *r • f U Of

6.4 .70 67
6.6 1.4 —————

1 99.7 96.80 1.779,7
i 3.22 3.12 59.3

9.0 8.2 147
1.0 .70 4.1
198 192 3.530



RED RIVER OF THE NORTH BASIN 

05078000 Clearwater River at Plummer, Minn.

63

LOCATION.--Lat 47°55'24", long 96°02'46", in SE^SW^ sec.4, T.151 N., R.42 W., Red Lake County, on right bank 
200 ft (61 m) downstream from Soo Line Railroad bridge, 300 ft (91 m) downstream from bridge on U.S. Highway 
59, 0.9 mi (1.4 km) northwest of railroad depot in Plununer, and 8 mi (13 km) upstream from Hill River.

DRAINAGE AREA.--512 mi 2 (1,326 km 2 ).

PERIOD OF RECORD.--April 1939 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,099.12 ft (335.012 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Nov. 10, 1939, nonrecording gage at site 100 ft (30 m) upstream at 
same datum.

AVERAGE DISCHARGE.--34 years, 177 ft 3/s (5.013 m 3 /s), 128,200 acre-ft/yr (158 hmVyr).

EXTREMES.--Current year: Maximum discharge, 1,270 ft 3 /s (36.0 m 3 /s) Sept. 6 (gage height, 7.98 ft or 2.432 m); 
maximum gage height, 8.83 ft (2.691 m) Mar. 17 (backwater from ice); minimum discharge, 5.0 ft 3 /s (0.14 m 3 /s) 
July 5, gage height, 1.97 ft (0.600 m), result of diversion upstream from wild rice irrigation.

Period of record: Maximum discharge, 3,640 ft 3 /s (103 m 3 /s) June 9, 1962 (gage height, 11.90 ft or 
3.627 m) ; maximum gage height, 12.31 ft (3.752 m) Apr. 10, 1969 (backwater from ice); minimum discharge, 5.0 
ft 3 /s (0.14 m 3 /s) July 5, 1973 (gage height, 1.97 ft or 0.600 m), result of diversion upstream for wild rice 
irrigation.

REMARKS.--Records good except those for winter peripds, which are fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAH OCTOBER 1972 TO SEPTEMbfcK 1973 

NOV DEC JAN FEB MAR APR MAY JJN JuL AUS

1
2
3
4
5

6
7
6
9

10

11
12
13
ia
is
16
17
IB
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL 2,

68
67
65
60
63

63
71
76
76
76

77
103
124
127
127

125
124
116
109
116

106
106
106
112
110

105
103
102
103
Qfl
TO

992
MEAN 96,5
MAX
MIN
AC«FT 5.

CAL VR 1972
WTR YR 1973

127
63

930

TOTAL
TOTAL

102
103
101
100
102

104
107
110
111
113

132
123
62
69
64

106
130
lie
105
99

109
112
95
96

toe

107
92
89
66
ac O 3

3,106
104
134
62

6,160

77,240
53,555

6<l
62
61
SO
79

78
78
77
77
77

78
60
61
81
61

62
82
83
63
63

83
62
62
81
60

79
78
76
7«
72
70

2,464 1,

66
66
63
61
59

57
56
55
53
51

50
49
46
47
46

45
45
44
44
43

42
42
42
42
42

43
43
43
43
43
43

518
79,5 49,0

64
70

4,690 3,

,0 MEAN 211
,2 MEAN iu7

PEAK DISCHARGE

DATE

3-17
9- 6

TIME

-._.
0830

G.HT

---.
7.98

DISCHARGE

About 1,050
1,270

68
42

010

MAX
MAX

(BASE,

DATE

9-28

43 52
44 54
44 56
44 58
44 59

43 61
43 66
43 72
42 90
42 130

42 250
42 300
41 360
41 420
41 540

41 750
42 960
42 800
43 560
44 430

45 420
46 440
46 460
47 450
46 440

48 410
49 360
50 356

------ 317

1,230 10,306
43,9 333

50 980
41 52

2,440 20,450

2,330 MIN 42
1,260 MlN 7,7

500 CFS)

TIME G.HT

0800 7.39

205
191
1.62
127
96

91
55
2V
47
22

13
16
12
27
44

39
26
20
16
32

70
137
144
133
112

93
64
77
54
46

2,224 1
74.1
205
12

4, <4lO 3

AC-FT ib3
AC. FT 106

DISCHARGE

1,030

41
52
48
32
17

26
27
25
25
26

51
109
101
104
be

72
73
bo
109
52

47
50
67
67
56

37
40
52
47
35
32 

,690
54,5
109
17

,350

,200
,200

45
42
53
74
72

37
34
17
9,4
6.1

23
16
11
8.5

10

15
24
35
61
50

54
72
52
32
46

53
56
47
52
46

1,155.0
3t>.5

74
6.1

2,290

32
33
35
13
7.7

43
35
40
29
37

39
26
13
20
12

12
8.5

ie
16
13

17
17
26
20
16

12
47
64

115
iii
10B 

1,059.2
34. i.
115
7.7

2,100

123
119
116
122
126

iei
242
289
291
343

351
323
264
236
222

20d
190
178
17U
178

160
165
149
148
146

146
137
137
130
112
106 

5,314
l»e
351
106

11,530

138
490
729
904

1,160

1,260
1,200
1,060

904
764

650
5bl
531
495
452

415
366
344
293
252

234
269
349
450
(500

930
997

1,030
1,000
9c4

10,993
666

1 ,260
136

39,64.0



D** RED RIVER OF THE NORTH BASIN

05078230 Lost River at Oklee, Minn.

LOCATION.--Lat 47°50'35", long 95°51'30", on west edge of sec.l, T.150 N., R.41 W., Red Lake County, on down 
stream side of bridge on State Highway 222 at northwest edge of Oklee, 12 mi (19 km) upstream from mouth.

DRAINAGE AREA.--266 mi 2 (689 km 2 ).

PERIOD OF RECORD.--April 1960 to current year, 
published in WSP 2113.

Monthly and daily figures for Apr. 1, 1960 to June 30, 1960,

GAGE.--Nonrecording gage read once or twice daily and crest-stage gage. Datum of gage is 1,126.94 ft (343.491 
m) above mean sea level, adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, refer 
ence points at same site at datum 8.00 ft (2.438 m) higher. Sept. 9, 1960, to Sept. 30, 1964, nonrecording 
gage at same site at datum 8.00 ft (2.438 m) higher.

AVERAGE DISCHARGE.--13 years, 79.8 ft 3 /s (2.260 m 3 /s), 57,820 acre-ft/yr (71.3 hmVyr).

EXTREMES.--Current year: Maximum discharge, 1,030, ft 3 /s (29.2 m 3 /s) Sept. 4 (gage height, 11.27 ft or 3.435 m) 
maximum gage height, 11.78 ft (3.591 m) Mar. 15 (backwater from ice); minimum daily discharge, 2.1 ft 3 /s 
(0.059 m 3 /s) July 20 (gage height, 2.38 £t or 0.725 m).

Period of record: Maximum discharge, 3,210 ft 3 /s (90.9 m 3 /s) Apr. 11, 1969 (gage height, 14.91 ft or 
4.545 m, from floodmark); no flow Feb. 16 to Mar. 21, 1963, Feb. 15 to Mar. 2, 1964.

Maximum stage known since at least 1897, 18.39 ft (5.605 m) Apr. 21, 1950 (present datum), from flood- 
marks (discharge, 2,790 ft 3 /s or 79.0 m 3 /s).

REMARKS.--Records poor.

DISCHARGE, IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1973 TO SEPTEMBER 1973

OAY

1
3
3
4
5

6
7
*
9

10

11
13
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
2u 
39
30
31

TOTAL
MEAN
MAX
MIN
AC-F1

CAL YK
WTR Yrt

ocr
17
16
16
14
15

i6
ir
1 1
16
16

37
3tt
35
30
34

21
33
3<t
31
18

17
18
18
19
21

32
17

17
1 LJJl o
21 

632
20.4

38
14

1,250

1972 TOTAL
1973 TOTAL

NOV

22
?3
24
?8
36

?H
31
33
33
33

30
27
?5
?3
23

21
21
?1
20
21

19
19
18
17
16

16
15
14
13
11

6*8
23.3

33
11

1,320

32,918
22,076

UEC

10
9.3

d.5
1 .*
t.l

6.5
6.0
5.6
5.3
5.1

U.O
4.H
•+.6
4.4
4.3

4.3

4.2
4.3
4.2
4.2

4.2
4.3
4.2
4.3
4.3

4.3
4.3
4.3
4.2
4.2
4.2 

161.5
5.21

10
4.2
J20

.1 MEAN

.3 MEAN

JAN

4.2
4.2
4.3
4.3
4.3

4.3
4.3
4.3
4.3
4.3

4.1
4.1
4.1
4.1
4.1

4.1
4.1
4.1
4.1
4.1

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0 
4.1
4.3 

127.4
4.11
4.3
4.0
253

89.9
60.5

FEB

4.4
4.5
4.7
4.9
5.3

5.6
6.0
6.3
6.6
7.0

7.5
8.0
8.5
8.5
9.0

9.0
9,0
9.0
9.0
9.0

9.0
9.0
9.0
9.0
9.0

9.0
9.0
9.0

213.7
7.63
9.0
4.4
424

MAX 1,950
MAX 1,010

MAR

9.0
9.0
9.4

11
12

15
22
35
80

140

220
265
320
520
590

480
380
280
195
182

175
180
190
200
200

180
160
140
130
120
110 

5,559.4
179
590
9.0

11,030

MIN 4
MIN 2

APR

105
100
95
90
85

80
75
70
63
49

48
48
48
48
49

47
42
40
39
61

94
90
86
81
73

68
63
58
51 
47

1,993
66.4
105
39

3,950

.2 AC-FT

.1 AC-FT

MAY

43
44
38
35
33

39
48
46
40
46

95
90
80
63
56

54
49
43
40
38

28
26
26
33
35

32
29
28
23
19
17 

1,316
42.5

95
17

2,610

65,290
43,790

JUN

16
17
19
16
14

12
11
9.3

11
10

9.6
8.8
9.8
8.8
5.3

11
13
14
12
9.3

7.9
7.3
6.6
6.0
5.5

5.8
4.5
5.1
4.7
4,2

294.5
9.82

19
4.2
584

JUL

3.9
2.7
4.9

10
9.3

33
17
12
8.6
7.3

6.2
5.3
4.7
4.4
4.1

3.8
3.4
2.8
2.3
2.1

2.6
3.0
3.4
3.9
4.1

4.5
6.6

17 
15
14
12 

233.9
7.55

33
2.1
464

AUG

11
9.6
8.6
7.7
6.6

8.6
74
68
53
50

49
45
45
46
43

37
32
28•26

25

30
26
24
34
52

43
19
22 
19
15
9.8 

966.9
31.2

74
6.6

1,920

SEP

107
593

ItOlO
1*010

828

567
430
352
292
277

247
221
196
188
182

167
137
128
118
104

111
180
211
196
394

443
387
335 
275
224

9,910
330

1,010
104

19,660



RED RIVER OF THE NORTH BASIN g 5 

05078500 Clearwater River at Red Lake Falls, Minn.

LOCATION.--Lat 47°53'15", long 96°16'25", in NW%NE% sec.22, T.151 N., R.44 W., Red Lake County, on left bank 40 
ft (12 m) downstream from Great Northern Railroad bridge in Red Lake Falls, 1.4 mi (2.3 km) upstream from 
mouth, and 3 mi (5 km) downstream from Badger Creek.

DRAINAGE AREA.--1,370 mi 2 (3,550 km 2 ), approximately.

PERIOD OF RECORD.--June 1909 to September 1917, October 1934 to current year, 
ober, November, 1934, published in WSP 1308.

Monthly discharge only for Oct-

GAGE.--Water-stage recorder. Datum of gage is 949.49 ft (289.405 m).above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Sept. 12, 1911, nonrepording gage at site 0.5 mi (0.8 km) upstream 
and Sept. 12, 1911, to Sept. 30, 1917, nonrecording gage at site 40 ft (12 m) upstream at different datum.

AVERAGE DISCHARGE.--47 years, 311 ft 3 /s (8.808 m 3 /s), 225,300 acre-ft/yr (278 hmVyr).

EXTREMES.--Current year: Maximum discharge, 2,900 ft 3 /s (82.1 m 3 /s) Mar.15 (gage height, 7.42 ft or 2.262 m, 
backwater from ice); maximum gage height, 7.53 ft (2.295 m) Mar. 14 (backwater from ice); minimum discharge, 
17 ft 3 /s (0.48 m 3 /s) July 19, 20 (gage height, 1.61 ft or 0.491 m); minimum gage height, 1.60 ft (0.488 m) 
June 15, 16.

Period of record: Maximum discharge, 9,740 ft 3 /s (276 m 3 /s) Apr. 12, 1969 (gage height, 11.82 ft or 
3.603 m); maximum gage height observed, 17.5 ft (5.344 m) Apr. 15, 1913, site and datum then in use (back 
water from ice); no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

REMARKS.--Records good except those for winter period, which are fair. 

REVISIONS (WATER YEARS).--WSP 355: 1911-12. WSP 1438: 1910-11,'1917(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FES MAP APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
6
9

to
11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL VR
NTR YR

121
119
lib
114
114

110
105
111
120
122

126
127
182
209
209

200
191
175
156
176

173
167
167
164
171

171
166
164
161 
161

4,729 4
153
209
105

9,300 9

1972 TOTAL
1973 TOTAL

155
162
164
164
169

160
164
169
196
193

204
216
161
125
154

150
170
168
169
157

163
170
164
144
143

159
162
150
13S
125

,965
166
216
125

,850

171i637
105,065

115
105
100
97
95

94
92
90
66
67

86
05
65
65
65

86
67
67
68
86

86
90
90
90
90

90
68
66
66
66
86 

2,799
90.3
115
85

5,550

MEAN
MEAN

04
B3
82
60
79

76
77
77
75
74

71
71
70
70
69

69
66
66
67
67

67
66
66
65
65

65
64
64
64
^4o** 
fciiOt

2,193
70,7

64
64

4,350

469 MAX
280 MAX

63
63
63
62
62

62
62
62
62
62

62
62
62
62
62

62
62
62
62
62

61
61
61
61
62

62
63
64

1,738
62,1

64
61

3,450

6,200
2,650

65
66
72
60
91

128
195
270
390
660

600
1,050
1,300
2,000
2,650

2,200
2,000
1,700
1,430
1,190

976
912

1,010
976
962

962
917
774
717 
653
602 

27,638
898

2,650
65

55,220

MIN 60
MIN 20

547
465
459
405
346

324
269
251
219
224

203
176
164
161
162

162
177
162
152
153

169
251
319
310
262

249
224
211
200
165

7,643
255
547
152

15,160

AC-FT 340
AC-FT 206

170
IbO
142
136
127

115
105
105
110
120

139
209
263
242
231

190
171
159
165
173

126
131
126
143
149

143
121
117
124
114
95

4,617
149
263
95

9,160

,400
,400

81
100
96

110
124

125
69
61
72
43

32
29
39
33
25

24
27
36
49
86

69
82
96
76
64

46
55
74
62
AQo™

2,018
67.3
125
24

4,000

65
54
34
38
30

31
66
96
104
64

74
76
74
60
41

37
31
30
20
24

26
23
26
30
41

36
33
40
106
143
146

1,743
56,2
146
20

3,460

148
155
148
148
159

166
230
260
316
347

386
384
351
294
267

251
233
216
208
203

199
161
179
175
160

176
181
164
157
1 £1Rl*»o 
134

6,790
219
366
134

13,470

139
307

1,060
1,720
2,160

2,360
2,150
1,660
1,580
1,360

1,200
Ii090
1,020

964
900

6i6
769
707
653
597

574
570
662
952

2,070

2,320
2,100
1,930
Ii760
1,560

•••»«•

36,012
1,267
2,360

139
75,400



RED RIVER OF THE NORTH BASIN 

05079000 Red Lake River at Crookston, Minn.

66

LOCATION.--Lat 47°46'32", long 96°36'33", in SW^jSW^j sec.30, T.150 N. , R.46 W. , Polk County, on right bank at 
downstream side of highway bridge in Crookston, 0.3 mi (0.5 km) downstream from Interstate Power Co.'s dam, 
0.6 mi (1.0 km) downstream from bridge on U.S. Highway 75, and 53 mi (85 km) above mouth.

DRAINAGE AREA.--5,280 mi 2 (13,680 km 2 ), approximately.

PERIOD OF RECORD.--May 1901 to current year. Monthly discharge only for some periods, 
Figures of daily discharge for Apr. 3-30, 1904, published in WSP 130, have been found 
not be used.

published in WSP 1308. 
unreliable and should

datum of 1929. May
.iie datum. July 1, 1909,
[recorder, Oct. 1, 1919,

GAGE.--Water-stage recorder. Datum of gage is 832.72 ft (253.813 m) above mean sea lei 
18, 1901, to June 30, 1909, nonrecording gage at bridge 300 ft (91 m) upstream at s 
to Sept. 25, 1911, nonrecording gage, Sept. 26, 1911, to Sept. 30, 1919, water-stag 
to Sept. 30, 1930, nonrecording gage, at present site and datum.

AVERAGE DISCHARGE.--72 years, 1,079 ft 3 /s (30.56 m 3 /s), 781,700 acre-ft/yr (964 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 4,960 ft 3 /s (140 m 3 /s) Sept. 26 (gage heigit, 10.86 ft or 3.310 m) 
minimum, 174 ft 3 /s (4.93 m 3 /s) July 21 (gage height, 2.99 ft or 0.911 m).

Period of record: Maximum discharge, 28,400 ft 3 /s (804 m 3 /s) Apr. 12, 1969 (gage height, 27.33 ft or 
8.330 m); no flow for part of July 13, 1960 (caused by regulation of powerplant upstream).

REMARKS.--Records good except those for winter periods, which are fair, 
plant upstream. Flow partially regulated by outlet dam at Red Lake, 
current year are published in Part of this report.

REVISIONS (WATER YEARS).--WSP 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929. 
1919(M), 1928(M), 1930(M). See also PERIOD OF RECORD.

Diurnal fluctuation caused by power- 
Records of chemical analyses for the

WSP 1308: 1916(M),

DAY OCT

DISCHARGE, IN CUBIC FEtT Pfcfc SECOND, wATER YEAR OCTOBER 1972 TO StPTEMStk 1973 

NOV DEC JAN FEB MAR APK HAY JUN JUL AUG StP

1
2
3
4
S

6
7
8
9

10

11
12
13
1U
15

16
17
18
19
20

21
22
23
2U
25

26
27
28 
29
30
31

TOTAL
Mt AN
MAX
*IIN
AC-M

CAL Y*
HTK YH

1,120 1
1,100 1
1,100 1
1,090 1
1,090 1

1, 080
1,050
1.050
1,060
1,040

1,060
1,060
1,030
1,120
1,120

1,120
1,080
1,130
1,150
1,1»0

1,190
1,170
1,180
1,140
1,160

1,180
1,140
1.150
1,140 
1,140

34,520 20
1.114
1,190 1
1,030

66,470 40

1972 TOTAL
1973 TOTAL

,070
,040
,040
,040
,030

959
636
751
757
771

736
766
524
371
374

496
509
603
666
651

559
527
624
682
661

600
534
440 
360
430

,426 20
681

.070
360

,510 40

607,535
300,255

550
670
780
750
710

680
670
675
680
685

685
680
675
670
665

660
655
650
645
645

640
640
635
635
630

630
625
625 
625
620
620 

,405
658
780
55P
,470

MEAN
MEAN

615
615
610
610
605

605
600
600
600
605

605
610
615
620
620

615
615
610
610
605

605
605
600
595
595

590
590
590
t at*5B3
5b5
cut*3O3

18,715
604
6dO
585

37,120

1,660
623

585
580
580
585
585

58S
585
560
580
585

585
585
590
595
595

600
605
610
615
620

630
635
635
640
650

655
660
655

16.990
607
660
580

33,700

MAX 14,300
MAX 4,670

650
640
630
625
620

625
640
660
690
790

1,030
1,420
1,770
2,140
3,550

4.270
4,060
3,750
3,050
2,450

2,080
1,850
1,790
l,9uO
1,990

1,940
1,850
1,550
1,260
1,180
1,070 

52,560
1,695
4,270

620
104,300

MlN

MlN

960
888
612
796
725

670
620
579
540
507

493
450
419
390
389

344
37b
365
386
379

373
382
520
694
661

647
601
561
547
522

16,640
555
960
344

33,010

360 AC-FT
176 AC-FT

491 517
467 521
440 554
439 567
441 536

422 550
409 504
564 496
581 475
716 462

712 430
702 422
622 418
627 422
803 368

766 423
680 424
654 «15
663 396
672 361

632 337
641 337
641 301
636 299
636 299

645 282
645 275
580 263 
593 281
576 264

19,092 12,221
616 407
627 567
409 ?63

3?, 670 24,240

1,205,000
595,600

259
256
249
231
237

246
274
290
280
267

244
232
231
215
222

193
219
206
213
203

176
180
221
230
230

253
243
269
3 fi 7CD I

321
382

• 7,567
244
382
176

' 15,010

372
355
355
349
366

411
541
531
631
664

672
675
695
640
563

564
537
510
486
479

469
475
46]
443
450

443
467
456 
432
423
415

15,376
49fo
695
349

30,500

445
472
850

1,920
2,530

3,100
3,100
2,770
2,410
2,1/0

1,900
1,700
1,570
1,690
1,650

1,570
1,470
1,500
1,450
1,370

1,350
1,410
1,440
1,710
2,900

4,670
4,590
4 , 2 1 0 
4,030
3,730

65,743
2,191
4,67u

U45
130,400



RED RIVER OF THE NORTH BASIN 

05082500 Red River of the North at Grand Forks, N. Dak.

67

LOCATION.--Lat 47°56'34", long 97°03'10", in SWSjNESj sec.33, T.,152 N., R.50 W., Grand Forks County, on left bank 
on second floor of old sewage plant in Grand Forks, 2.3 mi (3.7 km) downstream from Red Lake River, and at 
mile 296.0 (kilometre 476.3).

DRAINAGE AREA.--30,100 mi 2 (78,000 km2 ), approximately includes 3,800 mi 2 (9,840 km2 ) in closed basins.

PERIOD OF RECORD.--April 1882 to current year. Monthly discharge only prior to May 1901, published in 
WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 778.35 ft (237.241 m) above mean sea level. Nov. 3, 1933, to 
Apr. 13, 1965, water-stage recorder 0.3 mi (0.5 km) upstream at present datum. See WSP 1728 or 1913 for 
history of changes prior to Nov. 3, 1933.

AVERAGE DISCHARGE.--91 years, 2,455 ftVs (69.53 m 3 /s) 1,779,000 acre-ft/yr (2.194 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 11,300 ft 3/s (320 m 3 /s) Mar. 20, gage height 27.32 ft (8.327 m); 
minimum observed discharge, 421 ft 3 /s (11.9 m 3 /s) July 24; minimum gage height, 3.4 ft (1.04 m) July 23-25. 

Period of record: Maximum discharge about 80,000 ft 3 /s (2,270 m 3 /s) Apr. 10, 1897, gage height, 50.2 ft 
(15.30 m), site and datum then in use, from rating curve extended above 54,000 ft 3 /s (1,530 m 3 /s) minimum, 
2.4 ft*/s (0.068 m 3 /s) Feb. 3-5, 12, 14, 16-19, 1937, caused by unusual regulation during repair of dam at 
Grand Forks.

REMARKS.--Records good. Flow regulated by many lakes and reservoirs on tributaries. Records of chemical analy 
sis and water temperatures for the water year 1973 are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 855: 1936(M). WSP 1115: 1942. WSP 1175: 1897(M). WSP 1388: 1904, 1914-15, 
1917-19, 1921-22, 1927, 1950. WSP: 1728: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER VE»R OCTOBER 1972 TO SEPTEMBER 1973

OAV

1

3
a
«

6
7
8
9

10

11
12
13

15

16
17
IS
19
20

21
22
23
24
25

26
27
26
29 
30
31

TOTAL
MEAN
MAX
MIN
AC«FT

CAL VR

OCT

1,7«0
1*720
1,700
1,670
1,660

1,660
1,660
1,650
1,660
1,680

1»7?0
1*720
1,740
1,760
1,300

1,350
1,860
1,360
1,620
1,630

1,840
1,680
1,910
1,920
1,920

1,920
1,940
1,940
1,930
1,920
1,930

55.810
1.800
1,940
1,650

110,700

MOV DEC

1,920 ,060
1,910 ,100
1,690 ,100
1,370 ,100
1,860 ,030

1,670 ,060
1,660 ,080
1,760 ,140
1,670 ,170
1,620 ,170

1,610 ,160
1,610 ,160
1,530 ,190
1,220 ,190
1,000 ,200

973 ,200
1,040 ,200
1,060 ,200
1,100 ,200
1,160 ,200

1,220 ,190
1,170 ,190
1,140 ,190
1,180 ,180
1,200 ,160

1,300 ,180
1,230 ,180
1,160 ,160
1,090 ,180
1,020 ,190

42,263 36,040
1,4Q9 ,163
1,920 ,200

973 ,060
83,830 71,490

1972 TOTAL 1,560,703 *EA*
«TR YR 1973 TOTAL 634,873 MEAN

JAN

1,200
1,200
1,190
1,190
1,160

1,170
1,170
1,140
1,120
1,100

1,100
1,100
1,110
1,110
1,110

1,110
1,110
1,100
1,100
1,100

1,100
1,100
1,100
1,100
1,100

1,100
1,100
1,110
1,110
1,100
1,100 

34,830
1 , 1^4
1,200
1,100

69,090

4,260
1,739

FEB

1,100
1,100
1,100
1,100
1,110

1,120
1,130
1,140
1,150
1,190

,210
,250
.240
,240
,230

,210
,200
,170
,160
,160

,160
,160
,150
,150
,150

.150
,150

1,160

32,540
1,162
1,250
1,100

64,540

MAX SO
MAX 11

MAR

1,170
1,190
,200
,230
,300

,490
,600

2,000
2,410
2.900

3,520
4,280
5,140
6,230
7,650

9,220
10,300
11,000
11,200
11,200

10,200
9,300
8,800
8,190
7,180

6,300
5,380
4,870
4,540
4,190
3,900 

169,480
5,467
11,200
1.170

336,200

,800 MlN
,200 MIN

APH MAY

3,610 1,080
3,400 1,020
3,200 1,350
3,000 1,290
2,700 1,240

2,550
2,010
2,280
2,170
2,060

1,950
1,860
1,770
1,680
1,630

1,550
1,460
1,430
1,430
1,440

1,410
1,400
1,400
1,440
1,570

1,640
1,640
1,600
1,560
1,520

58,780 4
1,959
3,610
1 ,400

,200
,200
,240
,290
,360

,400
,400
,420
,460
,540

,560
,540
,450
,410
,390

,380
,410
,340
,270
,280

,290
,290
,290
,290
, 290

JUN

,300
,290
,3?0
,280
,270

,270
,260
,240
,210
,150

,1?0
,080
,020
984
956

930
934
938
9?4
906

900
910
903
9JO
858

850
8<IO
794
770
752

,050 30,fl7i
.356
,560
.200

1,0?9
l,3?0

752
116*600 83,410 61,240

JUL

735
714
704
682
654

624
621
668
682
704

672
624
603
582
573

528
504
480
474
450

445
441
437
433
429

441
453
462
474
513
549

17,355
560
735
429

34,420

AUG

585
637
627
606
597

615
640
696
756
802

854
875
900
886
872

844
616
794
770
770

764
777
798
756
784

774
732
665
630
615
582

22,839
737
900
58?

45.300

SEP

579
634
760

1,090
2,130

3,210
4,090
4,530
4,360
3,920

3,510
3,240
2,980
?,780
2,700

?,680
2,580
2,«60
?,380
2,300

2,270
2,240
?,150
2,330
?,520

3,370
S,420
6,440
6,370
S.990

92,013
3,067
6, *"*0

579
18?. 500

973 AC-FT 3,096,000
4?9 AC-FT 1,259,000



68 RED RIVER OF THE NORTH BASIN 

05087500 Middle River at Argyle, Minn.

LOCATION.--Lat 48°20 I 27", long 96°49'02", in SE^SW^ sec. 10, T.156 N., R.48 W., Marshall County, on left bank 
20 ft (6.1 m) upstream from bridge on U.S. Highway 75 in Argyle and 14 mi (22 km) upstream from mouth.

DRAINAGE AREA.r-265 mi (686 km2 ).

PERIOD OF RECORD.--March to September 1945, October 1950 to current year. Monthly discharge only for some 
periods, published in WSP 1728.

GAGE.--Water-stage recorder. Datum of gage is 828.53 ft (252.54 m) above mean sea leveil, datum of 1929. Prior 
to Nov. 8, 1951, nonrecording gages and Nov. 8, 1951, to Sept. 18, 1952, water-stage recorder at present site 
at datum 1.0 ft (.30 m) higher.

AVERAGE DISCHARGE.--23 years (1950-73), 42.0 ft 3 /s (1.19 m3 /s), 30.430 acre-ft/yr (37.5 hm 3 /s).

EXTREMES.--Current year: Maximum discharge, about 93 ft 3 /s (2.63 m 3 /s) Mar. 15 or 16; maximum gage height, 5.10 
ft (1.554 ft) Mar: 15 or 16 (from floodmark, backwater from ice); no flow for many days.

Period of record: Maximum discharge, 2,590 ft 3 /s (73.3 m 3 /s) Apr. 12, 1965 (gage height, 15.29 ft or 
4.660 m); maximum gage height, 16.00 ft (4.877 m) Apr. 3, 1966 (backwater from ice); no flow at times in most 
years.

Flood of April 1950 reached a stage of 15.25 ft (4.648 m) present datum, from floodmarks (discharge, 
2,790 ft 3 /s or 79.0 m 3 /s).

REMARKS.--Records good except those for winter periods and those for periods of no gage-height record, which are 
fair.

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

17
18
19
20

21
22
23
24
25

26 
2V

29
30
31

TOTAL
MEAN 
MAX

AC-f-T

OCT

DISCHARGE, IN CUBIC FEET PE* SECOND, MTER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

MOV DEC JAN FEB MAR APR MAY JUN JUL AUG

.03 

.02

01

.02 

.01
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.04
.03

.17
.006
.0-4

0 
.3

.02 

.02 

.03 

.07 

.18

.76 

.66

.44 

.47 

.42

.42 

.41 

.34 

.31

.20

.10 

.07 

.05 

.03 

.03

.03 

.02 

.02 

.02 

.02

.02 

.01 

.01 

.01 

.01

5.20
.17
.76
.01
10

.01 

.01 

.01 

.01 

.01

.01 

.01 

.01 

.01

CAL YR 1972 
*(T« YR J973

TOTAL 6,719,56 
TOTAL 1,39U.31

.09 I
,003 <
.01 I

0 (
.2 <

*tAN 23,8 
3.82

0
0
0
0

MAX 708
MAX 91)

.01 
,02 
,03 
.05

.10 

.20

.40 
1.0 
5.0

20
40
60
80
90

90
85
80
70
60

55
44
40
37
41

33
29
37
34
26
22

0 1,079.81
34.8

90
0

2,140

WIN 0 
MlN 0

20
18
16
14
12

11
9.1
8.4
7.7
6.7

6.2
5.6 
5.1 
5.1
4.8

3.9 
3.7
3.6
3.7 
3.7

2.9 
3.3 
3.1 
2.9 
2.7

2.3 
2,6
1.8
1.4 
1.4

192.7
6.42

20
1.4
382

1.3
1.1 
.88 
.98

1.1 
1.1 
1.3 
2.6
3.7

2.7 
3.5 
3.3 
2.7 
2.5

2.7 
5.2
6,6
6.0 
5.5

5.1 
6.3 
6.1 
5.1
4.3

4.8 
4.2 
3.6 
3.0 
2.1 
1.5

102.26
3.30
6.6
.88
203

2.8 
2.3
1.5 
1.1 
.88

.60

!38 
.29
.15

.11 
,6T

o*
o I i

.05 

.07 

.08

.04 

.02 

.03

0
0
0
0

..:-w
10.

0
22

.04

.04
,001
.04

0
.08

.63
0
0
.08
.01

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

.72
,023
.63

0 
1.4

36P

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0 
.32
.01

1.1
.60

.23

.06 

.01 
0
0

2.33
.078
1.1

0
4,6

AC-FT 17,300
AC-FT 2,770

NOTE.--No gage-height record Dec. 7 to Mar. 21.



RED RIVER OF THE NORTH BASIN 

05092000 Red River of the North at Drayton, N. Dak.

69

LOCATION.--Lat 48°34'20", long 97°08'50", in SEkSEkSEk sec.24, T.159 N. , R.51 W. , Pembina County, on downstream 
end of east pier of interstate highway bridge, 1.5 mi (2.4 km) northeast of Drayton and at mile 206.7 (kilo 
metre 332.6).

DRAINAGE AREA.--34,800 mi 2 (90,130 km 2 ), approximately, includes 3,800 mi 2 (9,840 km 2 ) in closed basins. 

PERIOD OF RECORD.--April 1936 to June 1937, April 1941 to current year (fragmentary prior to April 1949).

GAGE.--Water-stage recorder and concrete control. Datum of gage is 755.00 ft (230.124 m) above mean sea level 
(Minnesota highway benchmark). Prior to Nov. 30, 1954, nonrecording gage at site 1.5 mi (2.4 km) upstream at 
datum 1.59 ft (0.485 m) higher.

AVERAGE DISCHARGE.--24 years (1949-73) 3,672 ft 3 /s (104.0 m 3 /s) 2,661,000 acre-ft/yr (3.281 kmVyr) median of 
yearly mean discharges, 2,630 ft 3 /s (74.5 m 3 /s) 1,910,000 acre-ft/yr (2.36 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 13,400 ft 3 /s (379 m 3 /s) Mar. 25, gage height, 24.49 ft (7.465 m); 
minimum discharge, 369 ft 3 /s (10.5 m 3 /s) July 23, gage height, 9.29 ft (2.832 m).

Period of record: Maximum discharge, 86,500 ftVs (2,450 m 3 /s) May 12, 1950, gage height, 41.58 ft 
(12.674 m), former site and datum; minimum observed, 7.7 ft 3 /s (0.22 m 3 /s) Oct. 16, 1936, gage height, 
1.75 ft (0.533 m), former site and datum.

Maximum discharge known since 1860, that of May 12, 1950. Flood of April 1897 reached a stage of about 
41 ft (12.5 m), at site and datum in use prior to Nov. 30, 1954.

REMARKS.--Records good. Some regulation by reservoirs on tributaries. Records of chemical analyses and water 
temperatures for the water year 1973 are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1388: 1949-50. WSP 1728: Drainage area.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NQV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 ,710
2 ,710
3 ,710
4 ,660
3 ,640

6 ,610
7 ,560
8 ,600
9 ,610

10 ,570

11 ,580
12 ,640
13 ,650
14 ,700
15 ,730

16 ,750
17 ,640
18 ,640
19 ,640
20 ,820

21 ,820
22 ,830
23 ,830
24 ,900
2S ,930

26 ,950
27 ,970
28 1,990 
29 2,000
30 2,000 ,iuv

,990 990
,970 920
,970 990
,960
,950

,930
,960
,960
,910
,800

,700
,650
.580
,320
,190

,120
,060
,050
,110
,140

,160
,220
,19j9
, 140
,200

,290
,250
,190 
,130
_ 1 A ft

TOTAL 55,010 44,190 3
MEAN 1,775 1,473
MAX 2,020 1,990

,000
,100

,150
,150
,150
,150
,150

,150
,160
,160
,170
,180

,170
,180
,160
,180
,160

, 180
, 180
,160
,180
,200

,220
,210
,200 
,200
,200 
,200

,610
,149
,??0

MIN 1,560 1,050 9?0
AC-FT 109,100 87,650 70,630

CAL YR 1972 TOTAL 1,805,270 MEAN
»ITH YH 1973 TOTAL 683,878 MFAN

1,200
1,210
1,220
1,200
1,200

1,200
1,200
1,150
1,120
1,100

1,100
1,100
1.100
1,100
1,100

1,100
1,100
1,100
1,100
1,100

1,100
1,100
1,100
1,100
1 ,100

1,100
1 ,100
»,100 
1,100
1,100
1,100 

3U,900
1,126
1,?20
1,100

6Q.220

4,932
1,874

1,100
1,100
1,100
1,100
1,120

1,140
1,150
1,160
1,170
1,180

1,200
1,240
1,220
1,220
1,220

1,220
1,210
1,200
1,220
1,280

1,280
1,280
1,280
1,280
1 ,260

1,220
1,190
1,170

33,510
1,197
1,280
1,100

66,470

WAX 31,
MAX 13,

1,170
1,170
1,170
1,170
1,170

1,200
1,210
1,240
1,300
1,400

1,700
2,180
2.B30
3,970
4,900

7,100
8,600
9,800
11,000
11,800

12,400
12,700
13,000
13,200
13,300

12,000
10,100
8,300 
7,000
6,000
5,200 

169,280
6, 106
13,300
1,170

375,400

000 MI*J
300 Ml*"

4,900
4,820
4,150
3,840
3,510

3,260
3,090
2,900
2,740
2,600

2,460
2,350
2,350
2,270
2,060

1,960
1,860
1,780
1.740
1,700

1.660
1.660
1,640
1,600
1,580

,660
,800
,870 
,860

,750
,700
,660
,600
,510

,040
,390
,350
,330
,370

,450
,530
,580
,620
,600

,700
,760
,750
,710
,650

,620
,730
,730
,660
,570

,500
,500
,500 
. <; in

,600 1,530

73.490 46,640
2.U50 1,575
U,900 1,760
1,580 1,330

145,800 96,870

g?0 AC-FT 3,581,
380 AC. FT 1,356,

1,510
1,500
1,510
1,490
1,460

1,440
1,430
1,390
1,400
1,370

1,3?0
1,260
1,220
1,170
1,100

1,060
1,190
1,090
1,080
1,090

1.090
1,060
1,040
1.0?0
1.010

980
960
950 
930
680

36,000
1,200
1,510

880
71,410

000
000

830
784
766
766
766

739
706
682
622
670

694
662
706
670
646

598
574
526
479
457

446
402
360
413
413

402
424
424 
413
424
435

17,939
579
830
380

35,580

446
466
514
586
658

718
662
658
694
757

811
840
910
960
970

970
950
940
860
870

850
840
690
920
910

900
920
900
860
811
775

24,858
802
970
446

49,310

730
718
757
766
B50

1,330
2,580
3,770
4,910
5,180

4,910
4,220
3,760
3,410
3,190

3,030
3,960
2,890
?,770
?,660

2,540
2,420
2,370
9,320
2,340

?,470
2,940
4,790 
6,090
6,560

90,251
3,008
6,560

718
179,000



70 RED RIVER OF THE NORTH BASIN 

05094000 South Branch Two Rivers at Lake Bronson, Minn.

LOCATION.--Lat 48°43'50", long 96°39'50 M , in SW^SW^ sec.30, T.161 N., R.46 W., Kittson County, on left bank 70 ft 
(21 m) upstream from culvert on U.S. Highway 59 at town of Lake Bronson and 2 mi (3 km) downstream from dam at 
outlet of Bronson Lake.

DRAINAGE AREA.--444 mi 2 (1,150 km 2 ).

PERIOD OF RECORD.--September 1928 to November 1936, April to September 1937, April 1941 to October 1943, April to 
December 1944, April 1945 to September 1947, October 1953 to current year. Monthly discharge only for some 
periods, published in WSP 1308. Published as South Fork Two Rivers at Bronson prior to 1941.

GAGE.--Water-stage recorder. Datum of gage is 928.53 ft (283.02 m) above mean sea level, datum of 1929 (Minne 
sota Highway Department bench mark). Prior to Nov. 23, 1953, nonrecording gage at bridge 100 ft (30 m) down 
stream at datum 2.00 ft (0.61 m) higher. Nov. 23, 1953, to Oct. 5, 1963, water-stabp recorder at same site at 
datum 2.00 ft (0.61 m) higher. ,

AVERAGE DISCHARGE.--32 years C1928-36, 1941-43, 1945-47, 1953-73), 90.5 ft 3 /s (2.56 m 3 /is), 65,570 acre-ft/yr 
(80.8 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 800 ft 3 /s (22.7 m 3 /s) Mar. 14 (gage height, 10.18 ft or 3.103 m, 
backwater from ice); no flow for part of Nov. 27 (result of freezeup).

Period of record: Maximum discharge, 5,410 ft j /s (153 m 3 /s) Apr. 5, 1966 (gage height, 18.23 ft or 
5.556 m); no flow at times in 1937, 1941, 1960, 1973.

REMARKS.--Records good except those for winter period, which are fair. Flow partly regulated since 1937 by 
Bronson Lake (usable capacity, 3,700 acre-ft or 4.56 hm 3 ).

REVISIONS (WATER YEARS).--WSP 1308: 1929(M), 1931(M), 1936(M), 1944(M), 1947(M).

DAY UCT

DISCHAR&t, IN CUBIC FtET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

NQV DEC JAN FEB MAR APR MAY JUN JUL AUC SfeP

1
2
3
a
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAL YR
WTR YR

".0
3.7
4.2
3.4
4.2

4.2
4.6
5.2
5.6
5.6

4.6
4.7
4.2
4.1
4.2

4.0
4.3
3,0
3.9
3.t)

3.7
3.9
3.6
3.6
3.4

3.4
3.3
3.0
3.0
3.0

123.4
3.98
5.6
2.6
245

1972 TOTAL
1973 TOTAL

2.4
2.4
2.3
2.3
2.5

2.5
2.5
2.3
2.4
2.3

2.3
2.2
2.1
2.3
2.3

2.3
2.3
2.3
2.4
2.3

2.3
2.3
2.2
2.0
2.0

2.0
1.2
1.6
2.0
2.0

66.3
2.21
2.5
1.2
132

18,417.
2,669.

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
1.9
1.9
1.9
1.9

1.9
1.9
1.9
1.8
1.8

1.8
.8
.8
.7
.7

.7

.7

.7

.6

.6

.6 

57.6
1.66
2.0
1.6
114

17 MEAN
14 MEAN

.6

.5
,5
.5
.5

.4

.4
1.4
1.4
1.4

1.4
1.4
1.4
1.4
1.4

.4

.4

.4

.a

.4

.4

.4
1.4
1.4
1.4

1.4
1.4
1.4 

37
10 
5.0

91.6
2,96

37
1.4
182

SO. 3
7.37

42
70
3.0
2.9
2.6

2.6
2.4
2.3
2.2
2.1

2.0
2.0
2.0
2.0
2.0

2,0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0

166.3 1
6.01

70
2.0
334

MAX 1,150
MAX 200

2.0
2.0
2.2
2.3
3.0

4.0
5.6
6.0

14
16

18
22
25

200
139

78
66

105
66
75

70
65
62
59
55

51
47
41
34
26
22

,431.3
46.2
200
2.0

2,640

MIN
MIN

17
13
11
9.2
6.0

6.6
5.9
5.5
5.0
4.7

4.4
3.9
3.6
4.0
3.3

2.9
3,3
3.5
4.3
5.9

». 1
3.6
4.2
4.3
4.3

4.4
4.1
4.3
4.7
3 a• "

167.2
5,57

17
2.9
332

,97 AC-FT
.77 AC-FT

3.8
3.5
3.3
3.3
6,5

4.0
3.1
3.3
3.5
5.9

5.9
6.0
6.9
6.9
6.6

5.9
5.4
5.4
5.7
5.5

5.5
7.1
7.4
6.9
6.1

7.0
7.4
6.1
5.4
4.9 
5.0

169.4
5.46
7.4
3.1
336

36,530
5,330

6.5
6.0
6.8
3.7
2.8

3.1
3.0
3.2
2.8
3.1

2.6
2.9
2.6
2.6
2.9

3.9
4.0
3.6
3.8
3.9

3.5
3.1
2.9
3,0
2.6

2.3
2.3
2.1
2.4
2 T

«•>

101.3
3.36
6,6
2.1
201

2.0
1,6
1.5
1.6
2,0

2.1
2.0
1.6
1.6
1.4

1.6
1.5
1.2
1.9
1,9

,6
,4
.9

\ ,9
.4

1.2
,96

1.4
1.6
1.3

1.3
1.6
1,7
1.4
1,6

60

126.66
4.15

80
,96
255

I

4,0
1,9
1,7
1.2
1.2

1,6
1.2
1.0
1.2
1.1

.96

.76

.77

.79
,96

1.3
1.4
1.4
2.2
1.8

2.6
2.3
2.6
2.5
2.7

2.6
2.6
2.6
2.3
2.2
2,1

56.18
1.61
4,0
.77
111

2,5
2,9
3,7
3,5
2.9

2,8
49
4,6
3,0
2,3

2.S
2,9
2,6
2.8
2.6

2.5
2.2
2.3
2,1
1,9

3,0
3,1
2.1
3,4
3,4

2,7
2,1
1.9
1,8
2,4

127,7
4,26

49
1,8
253



RED RIVER OP THE NORTH BASIN

05102500 Red River of the North at Emerson, Manitoba 
(International gaging station)

71

LOCATION.—Lat 49°00'30", long 97°12'40", in sec.2, T.I, R.2 E., on right bank 1,500 (460 m) downstream from 
Canadian National Railway bridge in Emerson, 0.8 mi Q•3 km) downstream from international boundary, 3.6 mi 
(5.8 km) downstream from Pembina River, and at mile 154.3 (kilometre 248.3).

DRAINAGE AREA.--40,200 mi 2 C104,100 km 2 ), approximately, includes 3,800 mi 2 (9,840 km 2 ) in closed basins.

PERIOD OF RECORD.--March to November 1902 (gage heights only), May 1912 to September 1929 (monthly discharge 
only, published in WSP 1308), October 1929 to current year.

GAGE.--Water-stage recorder. Datum of gage is 700.00 ft (213.360 m) above mean sea level, datum of 1929, by 
Geodetic Survey of Canada. See WSP 1728 or 1913 for history of changes prior to Apr. 10, 1953.

AVERAGE DISCHARGE.--61 years (1912-73), 3,125 ft 3 /s (88.50 m 3 /s), 2,264,000 acre-ft/yr (2.792 km'/yr); median of 
yearly mean discharges, 2,630 ft 3 /s (74.5 m 3 /s), 1,910,000 acre-ft/yr (2.36 km'/s).

EXTREMES.--Current year: Maximum discharge, 14,700 ft 3 /s (416 m 3 /s) Mar. 27; maximum daily gage height, 67.32 
ft (20.519 m) Mar. 26; minimum discharge, 443 ft 3 /| (12.5 m 3 /s).

Period of record: Maximum discharge, 95,500 ft 3 /s (2,700 m3 /s) May 13, 1950, gage height, 90.89 ft 
(27.703 m); minimum observed, 0.9 ft 3 /s (0.025 m 3 /s) Feb. 6-8, 1937, gage height, 44.00 ft (13.411 m).

REMARKS.--Records good. Discharge partially regulated by reservoirs on tributaries.

COOPERATION.--This station is one of the international gaging stations maintained by Canada under agreement 
with the United States.

DAY OCT

DISCHARGE, IN CUBIC FEET PE« SFCONO, wATER YEAH OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY J(JH JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
2B
29
30 
31

TOTAL
MEAN
MAX
WIN
AC«FT

CAL YR
WTR YR

1,820 2,010
1.8?0 1,990
1,820 1.980
1,810 1,970
1,800 1,960

1,770 ,950
1,750 ,9(10
1,720 ,930
1,710 ,930
1,720 ,920

1,7?0 1,870
1,720 1,790
1,730 1,720
1,740 1,760
1,760 1,740

1,790 1,650
1,800 1,520
1,8?0 1,400
1,850 1,340
1,670 1,320

1,680 1,370
1,890 1,450
1,690 1,530
1.900 1,590
1,920 1,620

1,930 1,630
1,950 1,630
1,970 1,610
1,980 1,590
2,000 1,570

56,860 51,260
1,834 1,709
2.010 2,010
1,710 1,320

112,800 101,700

1972 TOTAL 1,924
1973 TOTAL 6ft4

,S?0
,450
,250
,150
,090

,090
,110
,120
,120

1,100

1,080
1,080
,100
,110
.120

,130
,140
,150
,150
,160

,160
,160
.150
,140

1,130

1,120
1,120
1,120
,130
,140
,160 

35,750
,153
,520
,060

70,910

,260 MEAN
,144 MEAN

1,170
1,170
t.iro
1,160
1,180

1,170
1,160
1,150
1,150
1,110

1,100
1,090
1,090
1,080
1,080

1,090
1,090
1,090
1,090
1,090

1,090
1,060
1,080
1,090
1,090

1,100
1,100
1,100
1,100
1,090 
1,080

34,460
1,112
1 ,160
1,080

6ft, 390

5.258
1,674

1,080
1,080
1,090
1,100
1,120

1,140
1,140
1,140
,150
,150

,160
,150
,150
,160
,160

1,140
1,110
1,100
1,090
1,100

1,110
1,120
1,110
1,090
1,060

1,070
1,070
1,060

31.240
1,116
1,160
1,070

61,960

,090
,100
.110
,120
,120

.130
,140
,160
,190
,270

1,560
2,090
2,860
3,760
4,870

6,040
6,760
7,520
8,130
6,500

8,880
9,660
10,500
10,600
12,200

13,500
14,200
12,400
10,000 
8,050
6,630 

160,340
5,817
14,200
1,090

357,700

MAX 30,700 WIN
MAX 14,200 MIN

5,610
4,910
4,460
4,190
3,970

3,770
3,550
3,340
3,140
2,960

2,800
2.670
2,550
2,420
2,290

2,200
2,120
2,030
1,970
1,9?0

1,680
1,840
1,620
1,800
1,770

1,750
1,770
1,840
1,910
1,950

81,220
2,707
5,610
1,750

161,100

1,080
449

1.940
1,900
1,860
1,620
1,760

1,690
1,620
1,570
1,520
1,490

1,500
1,530
1,590
1,660
1.700

1.720
1,760
1,810
1.640
1,850

1,800
1,610
1,650
1,860
1,820

1,740
1,670
1,630
1,620
1,630
1,650

53,210
1,716
1,940
1,490

105,500

AC-FT 3,817
AC-FT 1.357

1,630
1,610
1,610
1,600
1,580

1,560
1,540
1,510
1,480
1,470

1,440
1,390
1,340
1,280
1,220

1,150
1,330
1,480
1,400
1,330

1,250
1,170
1,130
1,070
1.030

997
966
932
9 t fcT i a

906

39,317
1,311
1,630
906

77,990

,000
,000

8B3
838
778
742
733

730
724
713
682
645

638
651
664
683
667

693
675
643
606
566

527
488
460
449
457

476
495
489
490
494
4ft3•*o * 

19,282
622
663
449

36,250

478
467
503
527
577

623
660
668
659
664

695
789
886
915
946

975
990
965
965
936

917
866
657
646
842

835
629
829
ft 3 \oe 1 
TO Jk1 ™ o
753

24,163
779
990
476

47,930

710
684
672
669
668

759
1,100
2.110
3,040
3,970

4,150
4,070
3,820
3,490
3,180

3,000
2,860
2,780
2,700
?,630

2,550
?,510
2,470
2,440
2.420

2,430
2,590
3,090
4,200
5,220

77,002
2,567
5,220

669
15?, 700
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05104500 Roseau River below South Fork near Malung, Minn.

LOCATION.--Lat 48 0 47'30", long 95°44'40", in SWt sec.6, T.161 N., R.39 W., Roseau County, on left bank 0.3 mi 
(0.5 km) downstream from South Fork and 1.5 mi (2.4 km) northwest of Malung.

DRAINAGE AREA.-"-573 mi 2 (1,484 km 2 ).

PERIOD OF RECORD.--October 1946 to current year.

GAGE.--Water-stage recorder and concrete control, 
adjustment of 1912.

Datum of gage is 1,029.67 ft (313.84 m) above mean sea level,

AVERAGE DISCHARGE.--27 years, 150 ft 3 /s (4.25 m 3 /s), 108,700 acre-ft/yr (134 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 564 ft 3 /s (16.0 m 3 /s) Sept. 28 (gage height, 7.37 ft or 2.246 m); 
minimum, 0.64 fV/s (0.018 m 3 /s) July 22, 23 (gage height, 4.27 ft or 1.302 m).

Period of record: Maximum discharge, 5,750 ft 3 /s (163 m 3 /s) July 18, 1968 (gage height, 22.32 ft or 
6.803 m); maximum gage height, 23.37 ft (7.123 m) Apr. 3, 1966, backwater from ice; no flow for part of 
Jan. 15, 1952 (caused by construction of concrete control) and July 23 to Sept. 8, 1961.

REMARKS.--Records good except those for winter period, which are fair. Some flow bypasses the gaging station 
through a natural overflow channel 0.8 mi (1.3 km) upstream and returns to river 0.5 mi (0.8 km) downstream. 
Overflow begins at stage of about 13.0 ft (4.0 m) discharge, 1,800 ft 3 /s (51.0 m 3 /s). These records include 
any flow in the overflow channel.

REVISIONS (WATER YEARS).--WRD MINN 1970: 1948, 1950, 1951, 1956(M), 1957(M), 1962(M), 1966(M), 1967(M), 1968.

DISCHARGE, IN CUPIC FEET PER SEC"ND, WATER YEAR OCTOBER 1972 TH SEPTEMBER 1973

DAY

1
2
3
0
5

6
7
8
9

10

11
12
13
10
15

16
17 
IP

20

21
22
23
20
25

26
27
2"
29
30
31

TOTAL

MAX
MJN
AC-FT

OCT

1.6 
1.8
l.o 
1.0
1.5

.5 

.3 
, 1 
.2

r 8

.6

1.9
2*3

2.0 
1.7

2.0

M
2.6
2.6

2.7
2.8 
2,6

2ie
2.8

61.1
1.97
2.6
1.1

NOV

3.8
3.0 
7.3
6.9

9,3
9.0 
".9 
8,7

8.5
7.S 
7.2 
6.7 
6.2

S.fl 
5.7

">'.<>
5,6

5,6
5.6 
5,6 
5.6 
5.6

5.6 
5.6 
5,5 
5.0 
5.2

6.30 
9.3

375

OFC

0,9 
0,7 
0.5 
0,0 
0.1

3,6
3,6 
3,3 
3.1 
2.9

2,3 
2,6 
2,5
2.0 
2.0

2.0

2?0 
2,6 
2.6

2.6 
2,8 
3,0
3.0
3.1

3,2

3^5
3,5 
3.8

99.0

2.0
197

CAL VR 107? 
WTR VR 1P73

30,376.29 
9,"86.72

JAN

3,8
3,8 
0.2 
0.2 
0.2

0.3
0.3 
o.O 
o.O 
0,0

o.O

3.9

0.2 
0,2 
0.3 
0.3 
0,3

0.2 
0.2 
0.3 
0.3 
0.3

o.5 
0.5 
0.3 
o,2 
u.O 
3.7

12«,6
0.15
0.5
3.7
255

'7.1

FEB

3.7
3.7
3,8
3,5
3.5

3,0
3,2
3,0
2,6
2.7

2,6
2,6
2.0
2.0
2.3

2,3
2,2
2,2
2.2
2.2

2.1
2.1
2.1
2,1
2.1

2.0
2,0
2.0

73.2 1
2.61
3,8
2.0
105

*X I,b70
AX 555

MAR

2.0
? , 0
2.2
2.3
2,7

3,8
6.2

19
61

101

156
lao
180
139
96

90
92
80
66
50

50
51
53
51
OB

U«
70
56
37
3«
39

,800.2
59.5
180
2.0

3,660

MTN
MTN

APR

37
32
28
27
27

20
22
20
19
IB

17
17
16
16
16

IS
10
10
10
19

24
27
?5
30
03

oa
03
01 
39
37

769
25.6

oa
10

1,530

.89 AC-FT
,6u AC-FT

MAV

35
33
31
29
28

26
25
23
22
25

29
32
31
35
3«

38
37
36
30
33

30
31
33
30
33

30
37
37 
37
37
36

999
32.?

38
23

1,960

60,050
19,610

JUN

30
33
31
30
28

27
25
20
17
11

9^3
8,8
8,0
7,1
5.8

6,0 >
7.8 '
8.3
9.9

10

11
t 1
10
8.6
7.1

7..1
7,3
9.9

11

J '

03oJ
1 0 ,'S ;
M i

5.8
861

JUL

6,3
7.1
5.8
o,7
0.2

0.2
0.0
3.0
2.6
2.3

2,6
3.1
2.6 ,
2.3
2.6

2,0
2.6
1.3
.89
.75

.67.'60

,67
.80

1.2

1.7
3.5
3.8
0.9
8.0
8.0 

101.22
3.27
B. 3
.60
201

AUG

7,6
6.2
5. .2
0,5
3.5

0.9
0,9
0.3
0,7
5.0

6,e7*3

6.6
5,8
6.6

6.0
6.0
5.0
0.0
3.0

3.1
3,2
2.8

12
16

16
17
18
19
19
20 

255.0
8.23

20
2.8
506

SEP

20
20
21
39
72

98
112
130
101
158

109
114
113
103
92

80
73
69
60
59

53
55
78

121
317

509
508
555 
ei A55"
072

0,933
160
555
20

9,780
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05106000 Sprague Creek near Sprague, Manitoba 

(International gaging station)

LOCATION.--Lat 48 0 59'33", long 95°39'43", in NE* sec.34, T.164 N., R.39 W., Roseau County, on left bank 0.5 mi 
(0.8 km) south of international boundary, 3.5 mi (5.6 km) south of Sprague, Manitoba, 8 mi (13 km) upstream 
from mouth, and 10.5 mi (16.9 km) northeast of Roseau, Minn.

DRAINAGE AREA.--169 mi 2 (438 km 2 ). Prior to October 1958, 151 mi 2 (391 km 2 ); change due to construction of 
drainage ditch within basin.

PERIOD OF RECORD.--September 1928 to current year (winter records incomplete prior to 1941). Prior to September 
1951, published as Mud Creek near Sprague.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,038.4 ft (316.504 m) above mean sea level, 
datum of 1929. Prior to Mar. 15, 1929, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--34 years (1928-29, 1940-73), 60.5 ft 3 /s (1.713 m 3/s), 43,830 acre-ft/yr (54 hmVyr).

EXTREMES.--Current year: Maximum discharge, 372 ft j /s (10.5 m 3 /s) Sept. 26 (gage height, 8.13 ft or 2.478 m); 
minimum daily, 0.6 ft 3 /s (0.017 mVs) Jan. 6-11; minimum gage height, 1.95 ft (0.594 m) Dec. 13.

Period of record: Maximum discharge, 2,070 ft 3 /s (58.6 mVs) Sept. 1, 1942 (gage height, 15.31 ft or 
4.666 m), from rating curve extended above 960 ft 3 /s (27.2 mVs); no flow at times in some years.

REMARKS.--Records good except those for winter periods, which are fair.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

REVISIONS (WATER YEARS).--WSP 1055: 1944. WSP1308: 1931(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JuU AUG StP

1
I
1
4
s
6
7
•
9
10

11
11
11
1«
15

1*
17
18
19
20

21
22
21
24
25

26
27
28
29
30
31

TOTAL,
MEAN
MAX
MIN
AC-FT

CAl YR
«TR VR

24
22
21
20
18

17
15
16
14
11

IS
17
19
16
16

16
14
12
11
11

13
13
1)
11
12

13
13
14
15 
15
16 

477
15.4

24
11

946

1972 TOTAL
1973 TOTAL,

16 5.5 1.0
16 5.0 1.0
16 4.7 .90
16 4.2 .60
17 4.0 ,70

21 ; 4,0 ,60
32 3,4 .60
31 3.1 .60
29 2.8 .60
10 2,5 .60

29 2,3 ,60
26 2.1 ,70
24 2.0 .90
21 ,9
16 ,8

12 ,8
It .7
10 .7
10 .6
9,7 .6

9,0 .5
8.5 .5
8,3 .4
8.1 .4
7.9 .3

7.5 .3
7.4 ,2
*.« .2
6.1 .1 
5,8 .1

.1

.1

,1
.0
.0
.0
.0

.0

. o

.0

.0

.0

o
.0
.0

.1

.1

.1.1

.1

.1

.1
• 1
.1,1
.2
.2
,2
.2
.2

.2

.2

.2

.2

.2

.1

.1
,1
.1
.1

.1

.1
,1

467.7 71.7 26.00 31.6
15.6 2.31 .90 1.14

32 5.5 1.1 1.2
5,6 1,0 .60 1.1
926 142 56 63

13,675.60 MEAN 37.9 MAX 473
10,400,90 MEAN 26.5 MAX 366

1.1
.2
.2
.3
,3

,4
.4
,5

2.0
3.5

10
ie
37
12
46

45
40
35
32
30

32
36
45
55
67

68
64
56 
53
42
31 

699,9
29,0

68
1.1

1,760

WIN .so
MIN ,60

23
20
16
15
15

14
12
11
16
14

11
9.8
6.1
6,5
6,4

11
10
6.4
6,0

16

57
74
70
66
62

60
57
53
47
43

836.2
27,9

74
6,0

1,660

AOFT
AC-FT

40
41
39
33
32

39
45
45
44
46

53
54
51
47
41

37
36
36
33
25

25
30
43
49
47

44
43
40 
34
30
31

1,233
39.6

54
25

2,450

27,520
20,630

32
29
24
27
33

30
28
26
22
22

20
20
17
15
17

15
17
26
41
64

76
80
76
64
50

45
47
49 
42
36

1,092
36.4

60
15

2,170

29
23
16
12
10

10
9.6

12
12
11

6.8
24
45
38
32

25
20
17
15
9.9

17
6.6
7.4
7.4
8.1

6.8
27
51
54
105
162

651,6
27.5
162
6.6

1,690

146
107
79
63
50

46
48
53
122
150

136
96
77
65
54

46
41
35
31
27

26
26
25
22
21

22
23
21 
20
17
10

1,707
55.1
ISO
10

3,390

13
14
17
57
94

78
60
50
41
34

26
15
29
18
17

16
15
12
12
9,0

13
52
67

126
312

366
341
300 
256
219

2,703.0
90,1
368
9.0

5,360
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05106500 Roseau River at Roseau Lake, Minn. !

LOCATION.--Lat 48°54'22", long 95°49'55", in SWhSWh sec.28, T.163 N., R.40 W., Roseau County, on left 
bank at downstream side of bridge at Roseau Lake, 3.5 mi (5.6 km) upstream from Pine Creek, 3.8 mi 
(6.1 km) downstream from Sprague Creek, and 7 mi (11 km) northwest of Roseau.

PERIOD OF RECORD.--November 1939 to current year (incomplete).

GAGE.--Water-stage recorder. Datum of gage is 1,018.59 ft (310.466 m) above mean sea level, adjustment of 
1928 by Geodetic Survey of Canada. Prior to Aug. 26, 1970, nonrecording gage at same site and datum. 
Gage readings have been reduced to elevations above mean sea level.

EXTREMES.--Current year: Maximum elevation recorded, 1,028.49 ft (313.484 m) about Sept. 27 (from re 
corded range in stage); minimum recorded, 1,020.95 ft (311.186 m) July 25.

Period of record: Maximum elevation observed, 1,036.86 ft (316.035 m) May 13, 1950; minimum 
observed, 1,019.75 ft (310.820 m) Aug. 16, 1941.

Flood of July 1919 reached an elevation of about 1,034 ft (315.2 m).

T(' SF-PTb"8ER 197"? 

MAY JDN AIJG SEP

11
12 
1-s 
1 +

17
1«
19
20

21 
2? 

23

2b 
27 
23 
29 
3C 
31

M IN

NOTE,

21. + 4 
2 1 . -\ 7 
21. Vi 
2 1 . S 7 
21.H6

21.57 
?\. r>2

27. 13 
?(S. tl

26. 67 
26.70 
26. 4/ 
26. 12 
25.66

25.43 
25.39 
25.35 
2 5 . C6

2?. SO

22.79
22.76
22.69
2?. 61
22.51

22.
22.
22.
22 .
22.

22.
22.
22.
22.
22.

22.
22.
22.
22.
22.

22.
22.
22.
22.
22.

22.
22.
22.
22.
2.2.

22.
22.
22.
22.
22.
22. 

22.
22.
22.

43
37
34
29
20

28
37
38
30
35

50
59
b8
48
43

38
33
28
21
13

09
16
40
51
51

49
46
43
34
25
25 

36
59
09

22.20
22. 12
2?.C6
22.13
22.16

?2.16
22.07
22.01
21.93
21. 33

21 .75
21.62
21.52
21 .44
21. 38

21.41
21.53
21.77
22.07
22.51

22.84
22.89
22.76
22.60
22.36

22.17
22.11
22.12
22.06
21.95

22.05
22.89
21 .38

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21

2 1
21
21
21
21

21
21
21
21
22
22 

21
22
21

.83

.73

. 5t

.39

.28

.24

.27

. 33

.34

.31

.24

.15

.52

.76

.74

.62

.51

.40

.29
. 19

.09

.15

.07

.04

.03

.05

. 16

.46

.85

. 18

.85 

.44

.85

.03

23
22
22
22
21

21
21
21
22
22

22
22
22
22
22

21
21
21
21
?1

21
21
21
21
21

21
21
21
21
21
21 

21
23
21

.13

.91

. 55

.24

.98

.87

.89

.91

.11

.73

.97

.81

.51

.25

.04

.87

.75

.62

.53

.48

.44

.41

.37

.36

.35

.50

.61

.64

.64

.61

.54 

.96

.13

.35

21.
21.
21.
21.
22.

23.
23.
23.
23.
23.

23.
22.
22.
22.
22.

46
52
64
97
57

04
14
14
15
19

17
81
61
59
42

—Add 1,000 ft to obtain elevations above mean sea level.
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05107500 Roseau River at Ross, Minn.

75

LOCATION.--Lat 48 g 54'37", long 95 g 55'18", in SEh sec.27, T.163 N., R.41 W., Roseau County, on left bank 300 ft 
(91 m) downstream from highway bridge, 0.2 mi (0.3 km) north of Ross, and 2.3 mi (3.7 km) downstream from 
Pine Creek.

DRAINAGE AREA.--1,220 mi 2 (3,160 km 2 ), approximately. 

PERIOD OF RECORD.--July 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,018.44 ft (310.42 m) above mean sea level, adjustment of 1928 
by Geodetic Survey of Canada. Prior to Mar. 13, 1929, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--45 years, 264 ft 3 /s), (7.476 m 3 /s), 191,300 acre-ft/yr (236 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 893 ft 3 /s (25.3 m 3 /s) Sept. 27 (gage height, 8.78 ft or 2.676 m); 
minimum daily, 4.5 ft 3 /s (0.13 m 3 /s) Jan. 8-18.

Period of record: Maximum discharge, 6,560 ft 3 /s (186 m 3 /s) May 12, 1950 (gage height, 18.25 ft or 
5.563 m); no flow Aug. 29, 30, 1961.

Maximum stage known, about 19 ft (5.8 m) in 1896. Other outstanding floods reached the following stages 
(from information by local residents): flood of July 1919, 17.5 ft (5.3 m); flood of 1927, about 16 ft 
(4.9 m).

REMARKS.--Records good except those for winter period, and those for periods of no gage-height record, which 
are fair. High flow regulated by natural storage in Roseau Lake.

REVISIONS (WATER YEARS).--WSP 1055: 1945. WSP 1175: Drainage area. WSP 1308: 1936(M). WSP 1508: 1948-49(P),

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FE6 MAR APR MAY JUN JUt AUG SEP

1
2
3
4
5

6
7
8
9

10

11
I*
13
1U
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC-PT

CAl YR
WTR YR

39
36
34
32
31

30
28
27
28
27

28
30
33
34
35

33
30
30
29
29

29
26
26
25
24

25
26
26
29
30
30 

923
29.8

39
24

1,830

1972 TOTAC
1973 TOTAL,

30
31
32
34
36

42
47
54
60
63

64
60
55
49
45

41
39
36
35
33

31
30
29
28
26

24
21
19
17 
16

1,127
37.6

64
16

2,240

76,141
30,569

14
13
12
11
10

9.7
9.6
9,3
9.2
8.9

8.7
8.5
8.3
B.I
7.9

7.7
7.5
7.3
7,1
7.0

.8

.6

.4

.2

.1

6.0
5.8
5.6
5.5
5 ti«t
5.3

250.5
8.08

14
5,3
497

.2 MEAN

.7 MEAN

5.2
5.1
5.0
4,9
4.8

4,7
4,6
4.5
4.5
4,5

4.5
4.5
4.5
4,5
4.5

4,5
4.5
4.5
4.6
4.6

4,6
4.6
4,7
4.8
4.8

4.9
5.0
5,0
5.1
5.2
5.3

147.0
4.74
5.3
4.5
292

206
83.8

5.3
5.4
5.5
5.5
5.6

5.6
5.6
5.5
5.5
5.4

5.4
5.4
5.4
5.3
5.3

5.3
5,2
5.2
5.2
5,i2

5.2
5.2
5.2
5.2
5,2

5.2
5.2
5,3

149,5 7
5,34
5,6
5.2
297

MAX 1,860
MAX 865

5,4
5.4
5.6
5.8
6.1

6.4
7.0
9.0

15
27

60
150
250
450
465

470
460
450
450
460

498
502
499
448
354

267
211
171
144
• 1M
1 J>O

121 

,110.7
229
502
5.4

14,100

MIN 5.1
MIN 4.5

106
97
91
84
81

76
71
66
64
66

62
59
57
55
55

54
59
55
53
61

109
157
164
153
152

151
148
142
135
126

2,809
93,6
164
53

5,570

AC-FT
AC-FT

lie
113
111
108
103

107
113
114
108
111

122
129
130
123
116

113
110
105
101
97

94
97

114
125
125

124
121
117
111
103
103

3,486
112
130
94

6,910

151,000
60,630

101
95
91
92
94

95
90
85
82
75

70
64
57
52
46

47
56
71
86

114

139
144
133
121
103

89
84
83
81
75

2,615
67.2
144
46

5,190

67
59
51
40
32

25
25
31
31
27

23
16
33
59
60

54
45
39
32
25

18
16
16
12
11

11
18
35
70
91

140

1,212
39,1
140
11

2,400

174
160
134
110
94

86
86
90
99
144

166
156
132
112
99

89
82
75
69
64

60
57
56
52
50

62
69
69
69
to
D T

67

2,901
93.6
174
50

5,750

63
64
71
90

128

169
181
182
165.
188

190
159
140
138
126

115
107
101
95
91

90
102
134
189
481

803
885
885
862
«35O C3

7,8i9
261
885
63

15,550

NOTE: No gage-height record Oct. 18 to Nov. 1, Nov. 5 to Dec. 4, Dec. 8 to Jan. 16.
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05112000 Roseau River below State ditch 51, near Caribou, Mititi. 

(International gaging station)

LOCATION.--Lat 48°58'54", long 96°27'46", in SE^SWs sec.34, T.164 N., R.45 W., Kittson County, on left bank 400 
ft (122 m) downstream from State ditch 51 (known locally as Caribou cutoff ditch) and 0.6 mi (1.0 km) west of 
Caribou.

DRAINAGE AREA.--1,570 m 2 (4,066 km 2 ), approximately.

PERIOD OF RECORD.--April to October 1917, April 1920 to current year (some winter records incomplete). Pub
lished as "at Caribou", prior to April 1929; as "below Cutoff ditch, near Caribou"
1936. Records published for both sites April 1929 to September 1930. 
ods, published in WSP 1308.

Monthly dis

GAGE.--Water-stage recorder. Datum of gage is 1,002.14 ft (305.452 m) above mean sea

April 1929 to September 
:!iarge only for some peri-

i.evel, adjustment of 1928,
by Geodetic Survey of Canada. Prior to Apr. 1, 1929, nonrecording gage at site at Caribou 0.6 mi (1.0 km) 
upstream at datum 0.95 ft (0.290 m) lower.

AVERAGE DISCHARGE.--16 years (1920-30, 1932-33, 1936-37, 1940-43, 1972-73), 284 ft 3 /s (8.043 m 3 /s), 205,800 
acre-ft/yr (253.8 hmVyr).

EXTREMES.--Current year: Maximum discharge, 719 ft 3 /s (20.4 m 3 /s) Sept. 30 (gage height, 5.35 ft or 1.631 m) ; 
maximum gage height, 5.75 ft (1.753 m) Mar. 26 (backwater from ice); minimum daily discharge, 8.0 ft 3 /s 
(0.23 m 3 /s) Feb. 11-19; minimum gage height, 1.82 ft (0.555 m) July 27, 28, 29.

Period of record: Maximum discharge, 4,080 ft 3 /s (116 m 3 /s) May 19, 1950 (gage height, 11.81 ft or 3.600 
m); no flow Aug. 13, 1936.

Flood of 1916 is reported to have reached a stage of about 15.5 ft (4.72 m) at former site.

.REMARKS.--Records good except those for winter periods, which are fair. Occasionally, at high stages, there is 
some natural diversion of flow above station to headwaters of Two Rivers.

COOPERATION.--This station is maintained by the United States under agreement with Canftda.

REVISIONS (WATER YEAR).--WSP 1308: 1938(M). WSP 1508: 1917(M), 1920, 1932(M), 1934^35(M). WSP 1913: 1954(M).

OAV

1
i
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
M»EA\
4AX
MI*
AOFT

<JCT

3*
«i2
42
42

40

"1
36
36
36
34

3»
36
36
36
36

36
34
32
33
34

34
31
30
29
38

30
34
32
32
31
34 

1,OS5
35.0

42
28

2, ISO

^iW

32
36
40
38
3-1

40
47
52
1,9
66

7?
72
70
e7
62

56
49
45
43
42

41
40
39
39
38

35
33
32
30
a ACO

1,391
46.0

72
23

2, 740

fc, I*. C

oec
2s
25
23
22
21

19
1 "
18
17
17

17
17
16
16
16

15
15
J5
) 4
14

13
13
13
IS
12

12
11
11
11
n
u

491
15.8

26
11

974

it»IC PtfeT

J»*

It
11
11
11
1 i

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
9.0
9.U
9.0
9.0

9.0
.0
.0 
.0
.0
.0

304.0
9.61

11
9.0
603

*>£* SECu 1^

PEr

9.0
9. u
9.0
9.0
9.0

•*.o9.*G

9.0
9.0
9.0

o.o
8.0
3.0
6.0
8.0

6,0
8,0
8.0
8.0
9.0

9.0
9.0
9,0
9.0
9.0

9.0
10
1(1

245.0
8.75

10
8.0
486

f), -ATE*

f»Ak

10
1"
10
11
11
t(.
13
15
19
32

S5
95

1*5
260
400

44U
450
460
455
445

440
425
430
440
520

470
370
279
220 
175
154 

7,301
236
52C
10

14,4*0

VfcAk OCTli

4PH

143
129
116
105
9b

9)
83
75
70
64

66
64
60
57
56

53
52
53
53
55

55
92
157
173
164

159
154
152
146
136

2,928
97.6
173
52

5,810

*t» 1972

MAY

127
115
107
104
106

100
99

106
110
112

110
117
128
127
119

114
107
104
99
92

86
87
90
102
116

123
121
118
113
106
99

3,366
109
128
66

6,680

TO SePTElBtH 1973

Jl'N JUL

94 75
89 67
84 56
73 51
71 43

SO 37
53 32
f\T 26
7
6

6
5
4
4

1 25
7 26

1 26
4 25
8 21
1 20T "

36 41
36 47
40 45
48 38
66 32

S6 <»7
11
14
14
14

It
10
8 
4
8

2,36

8 23
ol 20
9 19
0 16

8 16
2 17
9 16
t* 1 a6 J V
2 47

77

9 1,063
79.0 34.3
149 77
36 17

4,700- 2,110

AUG

127
169
173
14H
116

97
79
71
73
79

121
156
157
136
111

91
75
64
65
48

43
38
35
34
34

33
32
41 
42
40
36

2,566
82.8
173
32

5,090

Sbf»

36
34
36
43
51

66
141
164
167
171

175
175
152
129
122

112
97
66
79
72

71
75
76

115
200

367
536
645

713

5,622
167
713
34

11,150

YR 1973 TOf*L 28,721.0 7P.7 713 AC-FT 56,970<
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05124480 Kawishiwi River near Ely, Minn. 

(Hydrologic bench-mark station)

LOCATION.--Lat 47°55'22", long 91°32'06", in SEfc sec.24, T.63 N., R.10 W., Lake County, on left bank upstream 
from rapids, 2 mi (3 km) upstream from South Kawishiwi River, 2.2 mi (3.5 km) southwest of Fernberg Lookout 
Tower and 14 mi (23 km) east of Ely.

DRAINAGE AREA. --253 mi 3 (655 km 2 ).

PERIOD OF RECORD. --June 1966 to current year.

GAGE. --Water-stage recorder. Altitude of gage is 1,450 ft (442 m) , from topographic map.

AVERAGE DISCHARGE.--? years, 249 ft 3 /s (7.052 m 3 /s) , 13.37 in/yr (340 mm/yr) .

EXTREMES.- -Current year: Maximum discharge, 690 ft 3/s (19.5 m 3/s) May 11, 12 (gage height, 4, 
minima, 45 ft j /s (1.27 ra'/s) Mar. 6 (gage height. 2.90 ft or 0.884 m) .

Period of record: Maximum discharge, 1,540 ft j /s (43.6 m 3 /s) Apr. 29, 1969 (gage height 
1.792 m); minimum, 24 ft j /s (0.68 m 3 /s) Sept. 28, 29, 1966; minimum gage height, 2.70 ft ((
1968.

REMARKS. --Records good. Records of chemical analyses and water temperatures for the current )
in Part 2 of this report.

OISCHARGEt IN CUBIC FEET PER SECONDt WATER YEAR OCTOBER 1972 TO SEPTEMBER 19

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JU

1 169 103 103 85 66 50 81 519 475 25
2 167 103 102 84 66 50 85 542 459 24
3 165 100 100 B2 65 50 86 548 459 22
4 161 100 100 85 65 48 90 548 448 21
5 158 99 100 88 63 46 94 548 443 21

6 163 103 100 86 62 45 97 565 433 20
7 158 110 99 86 60 50 103 640 422 20
8 154 110 99 81 62 52 108 658 422 19
9 148 110 94 79 63 51 116 670 417 18

10 146 111 90 76 63 50 122 677 407 18

li 148 113 B8 76 60 52 130 683 397 18
12 146 113 88 76 59 56 139 690 387 19
13 143 113 88 74 59 56 148 683 368 18
1* 137 111 88 74 59 57 163 664 363 18
15 132 111 88 73 59 59 184 645 354 17

16 127 110 88 73 59 59 219 633 354 16
17 120 110 88 73 59 58 240 608 359 16

81 ft or 1. 466 m);

, 5.88 ft or 
.823 m) Feb. 23-29,

ear are published

73

L AUG

5 229
0 225
9 225
6 225
0 222

f> 240
0 236
7 240
9 251
6 262

4 255
2 247
6 232
2 222
6 206

9 219
5 219

18 116 110 88 73 56 57 270 590 344 200 225
19 115 108 85 72 56 57 300 571 326 20
20 113 108 82 73 56 57 340 553 318 19

21 116 108 82 73 56 57 392 530 318 18
22 116 108 82 72 54 57 428 513 318 17
23 118 107 81 72 53 57 453 491 308 16
2* 115 105 79 72 5? 57 480 475 300 16
25 111 105 77 70 52 60 502 491 287 17

26 111 105 77 70 52 63 513 502 291 19
27 110 105 77 69 52 69 525 502 291 23
28 108 103 76 69 51 76 530 491 275 24 
29 107 103 74 68 ————— 78 530 491 266 23
30 105 103 81 68 ————— 77 519 486 262 22
31 103 ————— 85 66 ————— 78 ————— 486 ————— 22 

TOTAL 4tl06 3,208 2»729 2.338 1.639 1.789 7.987 17.693 10.871 6.21
MEAN 132 107 88.0 75.4 58. S 57.7 266 571 362 ?0
MAX 169 113 103 88 66 78 530 690 475 25
MIN 103 99 74 66 51 45 81 475 262 16
CFSM .52 .42 .35 .30 .23 .23 1.05 2.26 1.43 .7
IN. .60 .47 .40 .34 .24 .26 1.17 2.60 1.60 .9

CAU YR 1972 TOTAL 72.628 MEAN 198 MAX 1,350 MIN 57 CFSM .78 IN 10. 6B
WTR YR 1973 TOTAL 78.784 MEAN 21b MAX 690 MIN 45 CFSM .85 IN 11.58

b 251
» 291

Z 313
* 349
7 368
T 373
2 383

t 387
b 383
» 378 
b 373

| *S fl^ * JO J

P ^ttQJO J

I 8,795
U ?84
? 387
5 206
? 1.12
I 1.29

SEP

412
417
422
433
433

433
438
443
453
448

453
453
448
438
433

417
402
383
368
349

336
331
322
308
291

287
283
270
oca
C7O

255

11.417
381
453
255
1.51
1.68
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05127000 Kawishiwi River near Winton, Minn.

LOCATION.--Lat 47°56'05", long 91°45'50", in NE%NW% sec.20, T.63 N., R.ll W., Lake County, at powerplant of 
Minnesota Power § Light Co., just upstream from Fall Lake, and 1.8 mi (2.9 km) east of Winton.

DRAINAGE AREA.--1,200 mi 2 (3,110 km 2 ), approximately.

PERIOD OF RECORD.--June 1905 to June 1907, October 1912 to September 1919 (fragmentary), September 1923 to 
current year. Monthly discharge only for some periods, published in WSP 1308.

AVERAGE DISCHARGE (UNADJUSTED).--54 years (1905-06, 1915-17, 1918-19, 1923-73), 1,025 ft 3 /s (29.03 m 3 /s), 11.60 
in/yr (295 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 4,340 ft 3 /s (123 m 3 /s) May 13; minimum daily, 218 ft 3 /s 
(6.17 m 3 /s) Feb. 19.

Period of record: Maximum daily discharge, 16,000 ft 3 /s (453 m 3 /s) May 18, 1950; no flow at times.

REMARKS.--Records fair. Daily discharge computed from powerplant records. Flow regulated by powerplant and by 
Camp Six, Bald Eagle, Gabbro, Little Gabbro, Birch, White Iron, South Farm, and Garden Lakes.

COOPERATION.--Records collected by Minnesota Power § Light Co., under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

OISCHAKGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1973

DAY OCT UEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 1,620
I 1,190
3 1,350
4 1,120
5 1,130

6 1,090
7 1,120
8 l.lbO
9 l,lbO

10 1,180

11 1,050
12 1,000
13 960
14 92H
Ib 960

16 K9b
17 960
18 928
19 960
20 960

21 1,060
22 960
23 960
24 960
25 960

26 960
27 960
2H H63

30 H95
31 960

TOTAL 32,107
MEAN 1,036
MAX 1,620
MIN 863
/ -151
MEAN f 885
CFSM f .74
IN. f .85

CAL YR 1972
WTR YR 1973

992
9?H
9f.O
960
9?H

956
956
956
988
956

9?4
8?7
859
8?7
827

79b
891
889
857
9?2

8fl9
793
936
864
809

809
809
776
761
605

26,249
875
992
605

-143
732
.61
.68

TOTAL 454
TOTAL 436

/ Changes in contents
Birch, White Iron, Farm,

? Adjusted for change

626
725
756
748
797

640
b64
564
499
531

531
452
422
J58
377

329
282
282
315
347

31b
<J5(>
250
282
315

^50
409
312 
313
410
442 

13,693 10
442
797
250
-75
367
.31
.35

,758 MEAN
,365 MEAN

, equivalent
South Farm,
in reservoir

372
348
330
377
345

345
345
365
345
318

313
345
313
280
377

345
313
313
34b
313

313
345
313
345
313

313
313
345

345

,285
332
377
280
-28
304
.25
.29

1,243
1,196

in cubic

313
313
345
219
345

280
345
280
345
313

219
313
312
312
279

312
279
312
218
250

250
250
250
282
250

28?
250
250

7,968 15
285
345
218
-60
225
.19
.19

MAX 8,260
MAX 4,340

feet per

250
250
250
250
250

250
266
440
310
343

375
407
413
480
521

543
480
383
448
448

480
480
678
795
728

825
825
922 
950
Q 1 A~ 1 1)

98? 

,940
514
982
250
-68
446
.37
.43

MIN
MIN

second,

982
982

1,050
982
986

1,120
1,120
1,020
922
922

922
1,270
1,010
897

1,010

875
779
811
875

1,010

1,300
1,690
1,820
1,760
2,200

2,580
2,670
2,750 
2,790
2,780

41,885
1,396
2,790

779
+ 509

1,905
1.59
1.77

129
218

2,470
2,430
2,750
2,800
2,740

2,740
3,320
3,980
3,980
4,010

4,290
4,280
4,340
4,220
3,910

3,570
3,280
2,970
2,540
2,350

2,320
2,180
2,080
1,930
2,080

2,160
2,240
2,210 
2,280
2,370
2,600 

91,420
2,949
4,340
1,930

+ 65
3,014
2.51
2.90

MEAN f 1,
MEAN f 1,

2,870 1,470
3,030 1,470
3,100 1,340
2,920 1,220
2,740 1,060

2,340 1,060
1,970 92B
1,810 1,120
1,790 1,020
1,690 863

1,760 B31
1,690 905
1,550 992
1,510 863
1,47 0 831

1,220 831
1,010 992
1,020 1,190
1,390 992
1,780 960

2,080 831
1,710 799
1,720 746
1,300 954
1,370 1,020

1,160 1,190
1.660 1,150
1,57 
1,61
1,60

54,4'

0 1,120 
0 1,060
0 1,410
-i 1,710

0 32,928
1,81$ 1,062
3,100 1,710
1,010 746

-42 +28
1,773 1,090
1.48 .91
1.65 1.05

210 CFSM f I.
199 CFSM f 1.

in Camp Six, Bald Bag!
and Garden Lakes .
contents.

c, Gabbro,

i

1,810
1,600
1,310
1,220
1,250

1,390
1,260
1,460
1,490
1,540

1,700
1,630
1,630
1,730
1,760

1,900
2,070
1,940
2,010
1,840

1,940
1,870
2,120
2,450
2,670

2,790
2,600
2,300 
2,040
1,870
1,590

56,800
1,832
2,790
1,220

+ 1
1,833
1.53
1.76

01 IN. f
00 IN. f

2*120
2,060
2,370
2*400
2,630

2,630
2*520
2*460
2*460
2*460

2,460
2,460
2*140
1,510
1,520

1,510
1,520
1,740
1,320
1,160

1,100
1,240
1,270
1,200
1,140

1,110
1,020
1,030 
1,030
1,060

52,650
1,755
2,630
1,020

+ 2
1,757
1.46
1.63

13.72
13.56

Little Gabbro,
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05127205. Burntside River near Ely, Minn.

79

LOCATION.--Lat 47°54'55", long 91°56'59", in NE^NE^s sec.26, T.63 N., R.13 W., St. Louis County, on left bank on
downstream handrail of bridge on County Road 88, 2.5 mi (4.0 km) upstream from mouth, 4 mi (6 km) northwest
of Ely and 5 mi (8 km) downstream from outlet of Burntside Lake.

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage read once daily. Altitude of gage is 1,340 ft (408 m), from topographic map.

AVERAGE DISCHARGE.--6 years, 63.8 ft 3 /s (1.807 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 151 ft 3 /s (4.28 m 3 /s) May 11 (gage height, 6.74 ft or 2.054 m); 
maximum gage height, 7.81 ft (2.380 m) Aug. 10; minimum daily discharge, 4.1 ft 3 /s (0.12 m 3 /s) Feb. 6; mini 
mum gage height, 5.13 ft (1.564 m) Nov. 3.

Period of record: Maximum discharge, 455 ft 3 /s (12.9 m 3 /s) June 12, 1970 (gage height, 8.59 ft or 2.618 
m, from floodmark); minimum daily discharge, 0.8 ft*/s (0.023 m 3 /s) Oct. 6, 7, 1967.

REMARKS.-- Records fair.

COOPERATION.--Gage readings furnished by the Water Quality Office, Environmental Protection Agency.

DISCHARGE, IN CUBIC FtET PER SECOND, HATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

1
2
3
4
5

6
7
6
9
10

11
12
13
If
15

16
17
18
19
20

21
22
23
24
25

26
27
20 
29
30
31

TOTAL
MEAN
MAX
MIN

CAL YR
WTR YR

OCT

9.6
9.2
7.<J
6.3
5.6

b.9
6.0
6.2
6.4
6.5

7.2
16
14
13
11

10
9.2
9.0
9.2
6.5

6.6
8.8
9.0
9.0
8.8

6.8
8.8
8.6
8 A

• H

8 1
• 1

7.4

270.5
8.73

16
5.6

1972 TOTAL
1973 TOTAL

NOV

7.4
6.1
7.2
7.3
7.6

7.7
7.9
7.7
7.7
7.4

7.1
6.8
6.6
6.5
6.3

6.2
6.1
6.0
5.9
5.8

5.7
5.6
5.6
5.6
5.6

5.5
5.5
5.5
5.5 
5.5

194.9
6.50
8.1
5.5

16,382
16,905

UEC

5.5
5.5
b.5
5.6
5.6

5.6
5.6
5.7
5.7
5.7

5.7
5.7
5.7
5.7
5.7

5.7
5.7
5.8
5.8
5.8

5.8
5.8
5.8
5.8
5.8

5.8
5.8
b.9
5.9 
5.9
5.9 

177.5
5.73
3.9
5.5

.9 MEAN

.7 MEAN

JAN

5.9
6.0
6.0
6.0
6.0

6.0
6.0
6.0
6.1
6.1

6.1
6.1
6.1
6.1
6.1

6.1
6.1
6.1
6.1
6.0

6.0
5.9
5.8
5.7
5.6

5.6
5.5
5.4
5.3
5.2
5.1 

162.1
5.87
6.1
5.1

44.8
46.3

FEB

5.0
4.8
4.6
4.4
4.2

4.1
4.2
4.2
4.2
4.5

4.5
4.5
4.5
4.5
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0

132.2
4.72
5.0
4.1

MAX 230
MAX 151

MAR

5.0
5.0
5.0
5.0
5.0

5.5
5.5
6.0
6.5
8.0

10
13
16
17
19

20
20
20
20
20

20
20
21
21
22

23
23
24
25
JfL
CO

26 

482.5
15.6

26
5.0

MIN 5.5
MIN 4.1

APR

25
24
25
24
23

24
25
25
26
23

23
25
26
28
30

32
36
37
40
45

47
51
56
61
66

65
65
65
66 
66

1,174
39.1

66
23

MAY

66
78
74
75
64

105
126
134
142
149

151
150
150
146
138

132
133
134
130
127

124
116
111
114
129

138
137
127
116 
109
1 ftAi v O

3,753
121
151
66

JUN

107
105
103
98
87

83
61
80
78
75

71
63
61
60
57

60
64
70
66
73

77
76
76
77
79

64
84
82 
80
79

2,336
77.9
107
57

JUL

76
73
65
62
60

58
57
56
54
52

49
69
75
79
78

74
72
74
76
74

70
66
62
66
85

109
138
150 
150
142
141 

2,512
81.0
150
49

AUG

134
130
124
120
124

127
124
140
1*6
147

145
142
137
131
126

121
116
113
111
109

101
96
89
63
81

80
78
74 
66
JLO
Oc

65

3,442
111
147
62

SEP

95
117
120
119
115

108
102
96
89
82

76
73
69
67
70

73
66
56
52
49

48
49
51
54
54

57
58
60 
61
63

2,249
75.0
120
48



LAKE OF THE WOODS BASIN 

05127207 Bjorkman's Creek near Ely, Minn.

80

LOCATION.--Lat 47°55'31", long 91°53'26", in NW^SEJj sec.20, T.63 N., R.12 W., St. Louis County, at bridge on 
County Highway 88, at mouth, 2.5 mi (4.0 km) northwest of Ely, Minn.

DRAINAGE AREA.--1.36 mi 2 (3.52 km 2 ).

PERIOD OF RECORD.--July 1972 to current year.

GAGE.--Nonrecording gage read once daily. Altitude of gage is 1,340 ft (408 m), from topographic map.

EXTREMES.--July to September 1972: Maximum discharge, 7.0 ft 3 /s (0.20 m 3 /s) Aug. 17 (gage height, 1.70 ft or 
0.518 m); no flow on many days.

Water year 1973: Maximum discharge, 13 ft 3 /s (0.37 m 3 /s) May 7, Sept. 2 (gage height, 1.95 ft or 0.594 m); 
maximum gage height, 2.52 ft (0.768 m) Mar. 22 (backwater from ice); no flow on mahy days.

A discharge of 60.3 ft 3 /s (1.71 m 3 /s) was measured June 10, 1970.

REMARKS.--Records fair.

COOPERATION.--Gage readings furnished by the Water Quality Office, Environmental Protection Agency. 

Discharge measurements made prior to beginning of continuous discharge record

May 

June

July 
Aug.

Sept.

Date 

6, 1969 .
13 .......
3 .......

17 .......
23 .......
14 .......
26 .......
10 .......

Dischar 
(cfs)

....... 2.

....... 1.

....... 2.

....... 0.

....... 0.

....... 0.

....... 0

....... 0

ge

82 
21 
27 
54 
59 
16

Nov. 
Dec. 
Jan. 
Apr.

May 
June 
Aue.

Date 

3 ..........
17 ..........
8, 1970 ....

14 ..........
27 ..........
22 ..........
10 ..........
20 ..........

Dischar 
(cfs)

.... 1.

.... 0.

.... 0
4

,... 26.
.... 20.
.... 60.
.... 0

ge

56 
15

65 
9 
1 
3

Date 

Oct. 28 ..........
Dec. 3 ..........
Apr. 13, 1971 ....

15 ..........
17 ..........
19 ..........
20 ..........

May 19 ..........

Dischar 
(cfs)

.... 6.

.... 0.

.... 11.

.... 10.

.... 26.

.... 20.

.... 18.

.... 0.

ge

47 
98 
9 
9 
3 
0 
2 
70

Sept. 24 ............. 3.27

6 
I
8
4

10

11
12
13
14
15

16
17
18
19
20

21
22
23 
2*
25

26
27
28 
2* 
30 
Jl

TOTAL
MEAN
MAX
MIN
CFSM
IN.

DISCHARGE, IN CUBIC FEET PER SECONflv JULY TO SEPTEMBER 1977.

OCT MOV DEC JAN FFB MAR APR MAY JUN

14

1.4

JUL

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.10 

.20 

.20 

.20 

.40

.50 
1.0 
1.7 
2.5 
1.6

1.0 
.70 
.60 
.50 
.40 
.30

12.00
.39
2.5

0
.29
.33

AU6 SEP

.20

.20

.10

.20

.10

.10

.10

.20

.10

.10

.10

.10

.10
0

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

0
0

.10

.10

.10

1.6 
6.1 
4.4 
3.1 
2.2

1.5 
1.4 
1.0 
.80 
.60

.50 

.40 

.40 

.20 

.20 

.20

26.40
.85
6.1

0
.63
.72

10

.10

.20 

.20 

.20 

.20 

.20

.10 
)
.10 
.10

2.80
.093
.20

0
.07
.08



LAKE OF THE WOODS BASIN 81

DAY OCT

05127207 Bjorkman's Creek near Ely, Minn.--Continued 

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

NOV

1
2
3
4
5

6^
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

0
0
0
0
0

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.20 

.20

3.40
.11
.20

0
.08
.09

.20

.20

.20

.20

.30

.30

.40

.30

.30

.30

.30

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0

5.30
.18
.40

0
.13
.14

OEC JAN FEB MAR APR MAY JUN JUL AUG SEP

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.40

.70
1.7
3.4
3 a

__—_ 3.8
———— 3.6 

0 18.50
0 .60
0 3.8
0 0
0 .44
0 .51

3.0
4.8
4.8
4.3
3.7

3.5
2.9
2.6
2.2
1.7

1.1
1.1
1.1
1.8
2.5

3.8
3.7
2.9
3.0
3.3

3.3
3.4
3.6
2.9
2.4

2.0
1.7
1.5
1.4 
1.1

81.1
2.70
4.8
1.1

1.99
2.22

1.2
2.5
2.4
1.9
2.8

6.0
12
9.6
6.6
5.0

4.1
3.0
2.3
2.0
1.8

1.5
1.2
1.1
.90
.80

.60

.60

.60

.50
1.7

.6

.5

.4 

.3

.1

.90

80.50
2.60

12
.50

1.91
2.20

.80

.70

.70

.60

.50

.40

.40

.60

.50

.40

.30

.20

.20

.20

.20

.20

.40

.60

.50

.90

1.2
.90
.90
.90
.90

1.0
.90
.70 
.60
.40

17.70
.59
1.2
.20
.43
.48

.40

.30

.20

.10

.10

.10

.10

.10

.10

.10

0
.50
.30
.30
.20

.20

.20

.20

.20

.10

.10

.10

.10

.20

.80

3.4
4.8
3.9
3.0
2.2
1.7

24.10
.78
4.8

0
.57
.66

1.1
.70
.60
.60
.60

.60

.60
2.6
3.5
3.1

2.3
1.7
1.1
.70
.50

.50

.40

.40

.60

.60

.40

.40

.30

.30

.20

.30

.30

.20 

.20

.20

.30

25.90
.84
3.5
.20
.62
.71

4.0
12
8.0
4.4
3.0

2.0
1.4
1.2
1.0
.80

.60

.50

.40
. .40
.30

.20

.20

.20

.20

.20

.20

.20

.30

.40

.60

.60

.60

.40 

.40

.30

45.00
1.50

12
.20

1.10
1.23

WTR YR 1973 TOTAL 301.50 MEAN .83 MAX 12 MIN 0 CFSM .61 IN 8.25



82 LAKE OF THE WOODS BASIN 

05127210 Armstrong Creek near Ely, Minn.

LOCATION.--Lat 47°53'48", long 91°55'50", in SW^NE^ sec.36, T.63 N., R.13 W., St. Louis County, near right bank 
50 ft (15 m) upstream from culvert on County Road 88, 1.2 mi (1.9 km) upstream from mouth and 2.5 mi (4.0 km) 
southwest of Ely.

DRAINAGE AREA.--5.29 mi 2 (13.70 km 2 ).

PERIOD OF RECORD.--May 1967 to current year. s

GAGE.--Nonrecording gage read once daily and crest-stage gage. Altitude of gage is 1,^65 ft (416 m), from topo 
graphic map. Prior to Oct. 1, 1969, at site 100 ft (30 m) downstream at same datum

AVERAGE DISCHARGE.--6 years, 5.08 ft 3 /s (0.144 m 3 /s) , 13.04 in/yr (33] mm/yr). 'I

EXTREMES.--Current year: Maximum discharge, 57 ft'/s (1.61 m 3 /s) Sept. 2 (gage height, 4.46 ft or 1.359 m); 
minimum, 0.1 ft 3 /s (0.003 m 3 /s) Jan. 12 (gage height, 1.34 ft or 0.408 m).

Period of record: Maximum discharge, 13] ft 3 /s (3.71 m 3 /s) May 21, 1970 (gage height, 5.88 ft or 1.792 m, 
from floodmark); no flow Feb. 28 to Mar. 6, 1968.

REMARKS.--Records fair.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency.

DAY

UISCHAKGt. IN CtmiC FEET PER SECOND. WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV UEC JAN FEH MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
B
9

10

11
I'd

13
1*
15

16
17
Ib
19
20

21
22
23
24
25

26
27
26
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YK
WTR YK

.50

.40

.30

.40

.40

.80

.80

.80

.70

.70

.60
1.0
.90
.90
.80

.80

.80

.80

.8(1

.80

.90
1.0
1.1
1.2
1.2

1.3
1.2
1.1
1.0
1.0
1.1

26.30
.85
1.3
.30
.16
.18

1972 TOTAL
1973 fUTAL

1.?
1.?
1.0
1.?
1.4

1.7
2.5
2.0
2.0
2.0

1.7
1.5
1.3
1.1
1.0

1.0
1.0
1.0
1.1
1.1
1.1
1.0
1.1
1.2
1.1

.90

.80

.80
a n• P u

.80

37.60
l.?5
2.5
.80
.2*
.26

1.103,00
1.605.10

.70

.70

.70

.60

.50

.50

.50

.40

.40

.40

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20 

9. 90
.32
.70
.20
.06
.07

MEAN
MEAN

.20

.20

.30

.30

.30

.30

.30

.40

.40

.40

.40

.10

.30

.30

.40

.40

.40

.40

.40

.40

.40

.40

.30

.20

.40

.50

.50

.50

.40 

.40

.40 

11.00
.35
.50
.10
.07
.08

3.01
4.40

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.-20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

5.90
.21
.30
.20
.04
.04

MAX 43
MAX 45

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.30

.40

.80
1.9
2.0

1.8
1.5
1.3
1.2
1.1

1.0
1.1
1.5
2.0
3.0

4.0
5.0
8.0
7.0
6.0
5.5

58.40
1.88
8.0
.20
.36
.41

MIN .20
MIN .10

5.0
6.7
6.5
5.5
4.3

3.6
2.5
2.0
1.6
1.1

.90
1.0
1.2
6.0

10

11
8.3
6.8
6.8

11

16
17
15
12
10

6.5
5.1
4.2
3.3
2.9

193.80
6.46

17
.90

1.22
1.36

CFSM .57
CFSM .83

2.9
8.6
9.8
7.3

12

37
36
21
22
20

17
14
11
8.1
6.0

5.5
4.5
4.0
3.3
2.8

2.2
1.8
1.6
1.6
9.6

8.4
7.1
6.0
5.2
3.6
4.5

304.4
9.82

37
1.6

1.86
2.14

IN 7
IN 11

3.7
3.5
3.4
3.2
2.0

1.7
1.5
2.1
1.6
1.3

1.0
.80
.70
.70
.70

1.3
2.6
5.2
3.4
7.0

12
10
9.1
8.1
7.0

12
9.8
7.1
5.1
3.2

130.80
4.36

12
.70
.82
.^2

.76

.29

2.2
1.5
1.0
.90
.80

.80

.70

.70

.60

.60

.60
10
10
4.5
2.3

t 1.5
1.3
2.8
1.6

! 1.2

1.0
.90

1.8
3.9

11

20
26
18
12
11
7.1

158.30
5.11

26
.60
.97

1.11

4.6
2.9
1.9
3.0
9.2

14
12
19
29
26

21
14
9.2
5.9
4.2

4.3
3.7
4.0
4.4
4.8

3.4
2.9
2.8
1.9
2.0

2.2
2.4
2.0
2.0
1.7
3.0

223.4
7.21

29
1.7

1.36
1.57

6.8
34
45
28
17

12
8.9
7.0
5.5
4.5

3.4
3.2
3.7
7.3

10

11
11
11
12
13

14
15
16
18
19

21
22
22
22
22

445.3
14.8

45
3.2

2.80
3.13



LAKE OF THE WOODS BASIN 

05127215 Longstorff Creek near Ely, Minn.

83

LOCATION.--Lat 47°53'33", long 91°54'55", in SE%SW% sec.31, T.63 N., R.12 W., St. Louis County, left bank on 
downstream side of culvert on county road, 500 ft (152 m) downstream from U.S. Highway 169, 0.7 mi (1.1 km) 
upstream from mouth, 1.5 mi (2.4 km) southwest of Ely and 2.5 mi (4.0 km) downstream from outlet of Mitchell 
Lake.

DRAINAGE AREA.--8.84 mi 2 (22.90 km 2 ). 

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,360.67 ft (414.732 m) above 
mean sea level, datum of 1929 (levels by Minnesota Highway Department).

AVERAGE DISCHARGE.--6 years, 8.71 ft 3 /s (0.247 m 3 /s), 13.38 in/yr (340 mm/yr).

EXTREMES.--Current year: Maximum discharge, 95 ft 3 /s (2.69 m 3 /s) Sept. 2 (gage height, 3.75 ft or 1.143 m); 
minimum daily discharge, 0.5 ft 3 /s (0.014 m 3 /s) Dec. 12.

Period of record: Maximum discharge, 230 ft 3 /s (6.51 m 3 /s) June 10, 1970 (gage height, 6.52 ft or 
1.987 m, from floodmark); no flow on many days in 1968 and May 7, 1969.

REMARKS.--Records fair.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency.

DISCHARGEt IN CUHIC FEET PER SECOND. WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

t>
7
8
9

10

11
12
13
If
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

1.3
1.3
1.2
1.2
.90

2.3
1.7
1.3
1.2
3.6

1.6
1.2
1.1
1.1
1.2

1.8
1.3
1.1
1.1
1.2

1.3
1.4
1.5
1.6
1.3

1.4
1.2
1.2
1.2
1.2
1.3

43.30
1.40
3.6
.90
.16
.18

1972 TOTAL
1973 TOTAL

1.5
1.4
1.2
1.5
1.8

2.3
2.8
2.5
Z. 5
2.4

2.0
1.7
1.4
1.3
1.0

1.0
.90
.80
.70
.60

.70

.70

.70

.80

.80

.80

.70

.90

.90

.70

39.00
1.30
2.8
.60
.15
.16

1»877
2.797

.70

.80

.80

.80

.80

.80

.70

.70

.70

.90

1.0
.50
.90
.90
.90

.80

.80

.70

.70

.70

.80
1.1
1.3
1.4
1.4

1.3
1.2
1.1
1.2
1.3
1.5 

29.20
.94
1.5
.50
.11
• 12

.80 MEAN

.90 MEAN

1.8
2.0
2.3
2.3
2.2

2.0
1.9
1.8
1.8
1.8

1.8
1.8
I. d
1.8
1.9

1.9
1.9
1.9
1.9
2.0

2.0
2.0
2.0
2.0
1.9

1.8
1.8
1.8

59.3
1.91
2.3
1.8
.22
.25

5.13 MAX
7.67 MAX

1.7
1.6
1.6
1.5
1.5

1.4
1.4
1.4
1.3
1.3

1.3
1.3
1.4
1.4
1.4

1.4
1.4
1.3
1.2
1.2

1.1
1.1
1.1
1.1
1.1

1.0
1.0
1.0

36.5
1.30
1.7
1.0
.15
.15

75
92

1.1
1.2
1.2
1.2
1.2

1.3
1.3
1.4
1.5
1.6

1.7
1.9
2. S
5.2
5.2

4.7
4.1
3.7
4.0
4.3

4.6
4.7
4.9
5.0
5.4

8.1
13
18
20 
17
15 

166.3
5.36

20
1.1
.61
.70

MIN .40
MIN .50

13
21
IB
14
11

10
9.4
8.5
7.7
7.4

6.4
7.0
7.4

10
14

20
17
16
16
19

19
20
21
18
16

15
15
14
14
13

417.8
13.9

21
6.4
1.57
1.76

CFSM .58
CFSM .87

12
16
20
19
69

89
72
57
43
37

33
30
25
20
17

15
13
12
11
9.7

8.7
7.7
9.3
8.9

16

15
14
13
12 
11
11 

746.3
24.1

89
7.7

2.73
3.14

IN 7
IN 11

9.3
8.8
8.1
7.6
6.1

4.9
4.3
5.0
4.7
4.3

4.0
3.6
2.3
1.9
1.6

2.4
3.7
5.8
4.7
5.0

8.7
9.1
8.2
7.5
6.8

11
12
10
8 C.3

7.0

186.9
6.23

12
1.6
.70
.79

.90

.77

5.5
4.9
3.5
2.7
2.2

1.9
1.6
1.5
1.3
1.1

1.0
10
9.1
6.0
3.6

3.0
2.9
5.0
3.2
2.5

2.1
1.7
1.6
2.9
7.7

19
23
21
17
15
12 

195.7
6.31

23
1.0
.71
.82

9.8
7.9
6.4
6.3
8.5

13
12
45
57
49

39
30
21
17
14

12
10
10
10
11

10
6.4
5.5
4.3
4.1

3.8
3.5
3.2
3.0 
2.2
4.9 

439.8
14.2

57
2.2

1.61
1.85

40
92
70
42
29

21
24
15
12
10

6.8
5.6
4.0
4.2
4.0

3.8
3.5
3.0
2.8
2.2

2.2
3.0
4.0
4.6
6.1

5.8
5.6
4.4
3 a. O

3.4

437.8
14.6

92
2.2
1.65
1.84



° 4 LAKE OF THE WOODS BASIN

05127219 Shagawa Lake tributary at Ely, Minn.

LOCATION.--Lat 47°54'24", long 91°52'23", in NEkSWk sec.28, T.63 N., R.12 W., St. Louis County, on left bank, 
200 ft (61 m) upstream from mouth, 500 ft (152 m) northwest of sewage plant in Ely.

DRAINAGE AREA.--0.71 mi 2 (1.84 km 2 ).

PERIOD OF RECORD.--April 1971 to current year.

GAGE.--Water-stage recorder and V-notch sharp crested weir. Datum of gage is 1,348.29 ft (410.959 m) above mean 
sea level, datum of 1929. Prior to June 8, 1971, nonrecording gage at site 75 ft (23 m) downstream at 
different datum.

EXTREMES.--Current year: Maximum discharge, 54 ft 3 /s (1.53 m 3 /s) Sept. 1 (gage heightj, 3.16 ft or 0.963 m); no 
flow on many days.

Period of record: Maximum discharge, 54 ft 3 /s (1.53 m 3 /s) Sept. 1, 1973 (gage height, 3.16 ft or 0.963 m); 
no flow at times each year.

REMARKS.--Records poor. On March 20, 1972, storm sewer carrying runoff from business and residential areas in 
basin was diverted 1,700 ft (518 m) upstream from gage to open mine pit.

COOPERATION.--Prior to June 8, 1971, gage readings furnished by Water Quality Office, Environmental Protection 
Agency.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YFAR OCTOBER 197Z TO SEPTEMBER 1973

DAY

l
2
3
4
5

6
7
8
9

10

11
12
13
1"
15

16
17
18
19
20

21
22
23
24
25

26
27

29
30
31

TOTAL
MEAN
MAX
MIN
CPSM
IN.

CAL YR
WTR YR

OCT

.04
,ft4
.04
.04
.OS

.04

.04

.04

.04

.04

.15
|fl4
.04
.03
.03

.03

.02

.02

.12

.02

.03

.13

.02

.02

.02

.02

.02

.02

.02

.12

.95
.031
.05
.02
.04
.05

197? TOTAL
1973 TOTAL

MOV

.02
,02
,02
.02
.02

.04

.04

.03
,03
.03

.03

.03
,02
.02.'02

,09
.17
,02
.02
.02

.02

.02

.02
,02
.02

.02

.02

.02
,02 
.01

.90
.030
^1?
.01
,04
.05

34.80
25.75

DEC

.01
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

e
0
0
0
0

0
0
0
e
e
0 

.01
.0003

.01
0

.0004
0

MEAN .095
MEAN .071

JAM FEB

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.01
.01

.02

.05

.05

0 .14
0 .005
0 .05
0 0
0 .007
0 .007

MAX 1.6 MIN
MAX 5.5 MIN

MAR

,03
.02

?01
0

0
,01
.01

0
0

,01
,01
.02
.61
.30
."H

.10

.05
,05
.10
.'18

,22
,24
,28
.32

,« 7*52

,50
,44
.40
.38

S.44
,18
.61

0
.25
.29

0 CFSM

APR

.17
,58
.52
.00
.34

.23

.17

.13

.10
,08

.OS

.03

.04

.05

.OS

.04

.04

.06

.02

.06

.06

.05

.02

.01

.01

.01

.01

.01 

.01

.01

3.66
.12
.58
.01
.17
.19

.13 IN

.10 IN

MAY

.03

.06

.03

.01
0

1.3
1.0
.15
.08
.13

.03

.02

.01
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0 

2. 65
.092
1.3

0
.13
,15

1.82
1.35

JUN

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.10
0
0 
0
0

,10
.003
.10

0
.004
.009

JUL

0
0
0
0
0

0
0
0
0
0

0
.00

0
0
0

0
0
0
0
0

0
0
0
0
0

t o
.30

0
0
0
0

.70
,023
.40

0
.03
.04

i

AUG

ft
0
0
0
.01

0
0
3.4
.45
.01

0
0
0
0
0

0
0
0
.06

0

0
0
0
0
0

0
0
0 
0
0
.33

4,28
.11
3.4

0
.20
.22

SEP

5.5
.66
.28
.06

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

6.72
.22
5,5

0
.31
.35
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05127220 Burgo Creek near Ely, Minn.

LOCATION.--Lat 47°55'32", long 91°51'40", in SWkWk sec.22, T.63 N., R.12 W., St. Louis County, near right bank 
10 ft (3 m) upstream from culvert on County Road 88, 0.5 mi (0.8 km) upstream from mouth and 1.5 mi (2.4 km) 
north of Ely.

DRAINAGE AREA.--3.04 mi 2 (7.87 km 2 ).

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage read once daily and crest-stage gage. Datum of gage is 1,328.49 ft (404.924 m) above 
mean sea level, datum of 1929. Prior to Nov. 18, 1972, nonrecording gage and crest-stage gage at same site 
at different datum. Nov. 18, 1972, to July 12, 1973, reference point on downstream side of culvert at pre 
sent datum, and July 13, 1973, to Sept. 26, 1973, nonrecording gage at site 125 ft (38 m) upstream at present 
datum.

AVERAGE DISCHARGE.--6 years, 3.71 ft 3 /s (0.105 m 3/s), 16.57 in/yr (421 mm/yr).

EXTREMES.--Current year: Maximum discharge, 43 ft 3 /s (1.22 m 3 /s) Sept. 2 (gage height, 12.09 ft or 3.685 m, 
from floodmark, at site 125 ft (38 m) upstream): no flow Jan. 1-10.

Period of record: Maximum discharge, 732 ft 5 /s (20.7 m 3 /s) June 10, 1970 (gage height, 12.14 ft or 3.700 m, 
from floodmark, datum then in use), from rating curve extended above 150 ft 3 /s (4.25 m'/s) on basis of flow 
through culvert and flow-over-road measurement of peak flow; no flow at times in 1967, 1968, 1972, 1973.

REMARKS.--Records poor.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency.

DISCHARGEt IN CUBIC FEET PER SECONDt WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEfl MAR APR JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
33
33
24
35

26
37
38
29 
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

.20

.20

.20

.20

.20

.30

.30

.30

.30

.30

.40

.40

.40

.40

.40

.40

.40

.40

.40

.50

.50

.50

.50

.60

.60

.60

.60

.60

.60

.60

.60 

12.90
.42
.60
.20
.14
.16

1972 TOTAL
1973 TOTAL

.60

.60

.50

.50

.60

.60

.90
1.0
.90
.90

.80

.70

.60
• 60
.60

.50

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

.60

19.30
.64
1.0
.50
.21
.24

781.90
855.50

.50

.50

.40

.40

.40

.30

.30

.30

.30

.20

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10 

.10

.10 

6.10
.20
.50
.10
.07
.07

MEAN
MEAN

0
0
0
0
0

0
0
0
0
0

.10

.10

.10

.10

.10

.20

.20

.20

.30

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10 

2.60
.084
.20

0
.03
.03

2.14 MAX
2.34 MAX

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

3.80
.10
.10
.10
.03
.03

40 MIN
36 MIN

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.30

.70

.60

.60

.50

.50

.40

.40

.50

.70
1.0
2.0
4.0

7.0
10
15
11
8 f\• u
7.0 

71.50
2.31

15
.10
.76
.87

0 CFSM
0 CFSM

6.0
10
8.6
7.2
6.3

5.6
5.0
4.0
3.6
3.3

2.2
2.1
2.1
3.0
5.0

7.3
6.6
6.5
6.0
6.0

7.0
9.0

10
8.8
7.7

6.3
6.0
5.5
5.0
/. f~
*r • O

176.3
5.88

10
3.1
1.93
2.16

.70 IN

.77 IN

4.3
6.5
6.0
5.6
6.0

35
30
27
21
17

15
14
13
11
11

8.4
7.9
8.1
7.0
6.0

5.6
3.7
3.0
2.2
4.4

4.0
3.7
3.4
3.2
3.4
3.0

298.4
9.63

35
3.2

3.17
3.65

9.57
10.47

2.6
2.4
2.4
2.3
2.2

1.6
1.4
1.5
1.2
1.0

.80

.80

.60

.60

.50

.60

.70

.80

.80
1.0

1.1
1.1
1.4
1.4
1.4

1.9
1.9
1.5
1.3
1.3

40.10
1.34
2.6
.50
.44
.49

1.3
1.4
.70
.50
.40

.30

.30

.30

.20

.30

.20

.70
1.0
.60
.50

.40

.50

.60

.50

.40

.30

.30

.30

.30

.70

3.1
6.0
5.0
4.5
4.1
3.0

38.60
1.25
6.0
.20
.41
.47

2.0
1.4
1.4
1.2
1.0

.90
1.0
5.3
6.8
6.0

5.0
4.0
2.8
1.8
1.3

.4

.1

.3

.5

.7

1.1
.80
.60
.50
.60

.60

.70

.50

.30

.30
an• o v

55.70
1.80
6.8
.30
.59
.68

9.6
36
23
14
9.1

6.6
4.8
3.0
2.5
2.0

1.4
1.2
1.0
.80
.70

.70

.70

.60

.50

.50

.50

.70
1.0
1.3
1,4

1.6
1.8
1.5
1.4
1.4

131.20
4.37

36
.50

1.44
1.61

NOTE.--No gage-height record Dec. 21 to Mar. 12.
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05127225 Shagawa Lake at Ely, Minn.

LOCATION. --Lat 47°54'18", long 91°53'00", in NE^NE?* sec. 33, T.63 N. , R.12 W. , St. Louis County, on south shore 
of Shagawa Lake, on east pier of dock at U.S. Forest Service Seaplane Base in Ely.

PERIOD OF RECORD. --April 1967 to current year. April 1962 to July 1966 (fragmentary) in files of Minnesota 
Department of Natural Resources, Division of Waters, Soils and Minerals.

GAGE. --Nonrecording gage read once daily. Datum of gage is 1,330.00 ft (405.384 m) abqve mean sea level, datum 
of 1929 (levels by Minnesota Department of Conservation). Gage readings have been i educed to elevations 
above mean sea level.

EXTREMES.--Current year: Maximum elevation observed, 1,338.79 ft (408.063 m) May 11, 
1,337.12 ft (407.554 m) Dec. 29, Mar. 2, 5, 6.

Period of record: Maximum elevation observed, 1,340.22 ft (408.499 m) June 13, 
1,336.91 ft (407.490 m) Feb. 26, 1968.

Maximum elevation observed April 1962 to July 1966, 1,339.95 ft (408.417 m) Apr 
Minnesota Department of Natural Resources, Division of Waters, Soils and Minerals.

COOPERATION.--Gage readings furnished by Water Quality Office, Environmental Protection Agency and U.S. Forest 
Service.

14; minimum observed, 

J970; minimum observed, 

127, 28, 1966, from

MONTHEND ELEVATIONS, IN FEET, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Oct. 
Nov. 
Dec. 
Jan.

31 .......... 1337.19
30 .......... 1337.19
29 .......... 1337.12
29 .......... 1337.18

Feb. 28 .......... 1337.13
Mar. 30 .......... 1337.49
Apr. 30 .......... 1338.12
May "31 .......... 1338.48

June 29 .......... 1338.19
July 31 .......... 1338.47
Aug. 
Sept

31 .......... 1338.16
28 .......... 1337.93

NOTE.--Elevations other than those shown are available.
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05127230 Shagawa River at Ely, Minn.

87

LOCATION.--Lat 47°55'09", long 91°50'08", in SWJjSWJj sec.23, T.63 N., R.12 W., St. Louis County, on right bank, 
300 ft (91 m) downstream from outlet of Shagawa Lake, 150 ft (46 m) north of the village limits of Ely, 0.8 
mi (1.3 km) upstream from County Road 88 and 3 mi (5 km) upstream from Fall Lake.

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (407 m), from topographic map). Prior to Aug. 2, 
1967, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--6 years, 98.0 ft 3 /s (2.775 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 216 ft 3 /s (6.12 m 3 /s) May 13, Aug. 10 (gage height, 5.55 ft or 
1.692 m); minimum, 9.6 ft 3 /s (0.27 m 3 /s) Oct. 14 (gage height, 3.95 ft or 1.204 m).

Period of record: Maximum discharge, 640 ft 3 /s (18.1 mVs) June 12, 1970 (gage height, 6.89 ft or 2.100 
m); minimum, 6.2 ft 3 /s (0.18 m 3 /s) Mar. 4, 1968 (gage height, 3.74 ft or 1.140 m).

REMARKS.--Records good.

DAY

DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

OCT NOV DEC JAN FEfl MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN

CAL YR
WTR YR

21
20
20
19
20

20
20
19
17
18

19
18
18
16
19

18
15
14
14
15

16
16
16
16
17

16
17
16
15
15

537
17.3

21
14

1972 TOTAL
1973 TOTAL

13
15
15
15
15

17
IS
18
18
IS

19
18
17
17
17

17
17
17
17
17

17
17
17
17
17

17
17
18
17
18

507
16.9

19
13

25,519
26,246

17
17
17
16
17

16
15
14
14
14

14
14
13
13
13

13
13
13
IS
13

13
13
13
IS
IS

13
13
13
13
17
19

442
14.3

19
13

MEAN
MEAN

18
16
18
19
19

18
18
18
18
16

18
18
18
18
16

18
19
18
19
16

18
16
18
18
16

16
16
18
1 AI w

17
17

560
18.1

19
17

69.7 MAX
71,9 MAX

17
17
17
17
17

16
17
16
16
15

16
16
16
16
16

16
15
15
15
15

16
15
15
15
14

14
15
15

440
15.7

17
14

356 Ml
211 MI

15
15
15
14
14

14
16
17
17
17

19
20
21
24
27

26
26
26
26
26

26
27
28
29
30

30
31
35
39
41
43

754
24.3

43
14

N 13
N 13

45
46
4S
49
50

50
49
49
48
51

52
53
46
46
50

58
59
61
66
71

83
93
96
99
102

104
105
104
102
101

2,036
67.9
105
45

101
111
117
119
117

125
156
179
191
201

208
208
209
206
202

195
188
184
180
174

166
162
157
150
159

166
168
167
165
163
160

5,154
166
209
101

154
151
150
149
145

137
132
132
127
124

120
115
109
105
104

104
110
105
104
107

112
115
115
115
119

127
129
127
122
120

3,685
123
154
104

118
117
113
105
101

98
96
97
94
95

86
100
105
95
95

95
95
98
93
91

88
85
82
86
99

109
126
139
147
157
159

3,266
105
159
62

159
15S
160
159
161

168
166
184
200
210

211
209
205
200
192

187
181
173
173
168

160
152
146
138
133

129
122
118
115
106
111

5,056
163
211
108

150
166
205
209
205

197
166
176
168
164

150
140
130
124
116

110
105
100
93
66

81
85
86
62
62

ao
61
79
77
76

3,809
127
209
76
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05127500 Basswood River near Winton, Minn. 

(International gaging station)

LOCATION.--Lat 48°04'55", long 91°39'10", in sec.30, T.65 N. , R.10 W., Lake County, on island in Jackfish Bay 
of Basswood Lake, used to determine discharge at outlet (lat 48°06', long 91°39', in sec.19, T.65 N., 
R.10 W., on international boundary 14 mi (23 km) northeast of Winton).

DRAINAGE AREA.--1,740 mi 2 (4,507 km 2 ), approximately (above outlet of Basswood Lake).

PERIOD OF RECORD.--March to June 1924, September 1925 to March 1928, January 1930 to current year. Monthly 
discharge only for some.periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,296.80 ft (395.265 m) above mean sea level, adjustment of 1928, 
by Geodetic Survey of Canada. Prior to Oct. 27, 1938, nonrecording gages at several sites in vicinity of 
gage, at datum 3.0 ft (0.914 m) higher. Oct. 28, 1938, to Sept. 30, 1966, water-stage recorder at datum 3.0 
ft (0.914 m) higher. j

AVERAGE DISCHARGE.--45 years (1925-27, 1930-73), 1,383 ft 3 /s (39.17 m 3 /s), 10.79 in/yr, (274 mm/yr).

EXTREMES.--Current year: Maximum discharge, 3,920 ft 3 /s (111 m 3 /s) May 16, gage height,, 5.42 ft (1.652 m); 
minimum, 399 tt 3 /s (11.3 m 3 /s) Mar. 5, 6, gage height, 2.66 ft (0.811 m).

Period of record: Maximum discharge, 15,600 ft°/s (442 m 3 /s) May 24, 1950, gage height, 9.94 ft (3.030 m), 
present datum; minimum, 73 ft 3 /s (2.07 m 3 /s) Dec. 5, 1948.

REMARKS.--Records excellent. Some regulation by powerplant on Kawishiwi River at Winton, Minn., and by many 
lakes located upstream from station.

COOPERATION.--This station is maintained by the United States under agreement with Canada. 

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1145: 1935, 1937.

0]SC*"AH[>t, IN CiifSIC FttT ?£* SeCuf>

DAY

1
2
4
4

5

6
1
8
9

IV
11
12
13
14
15

16
17
18
19
20

21
22
23
24
35

26
27
26
29
30
31

TUTAL
MEAN
MAX
H|N

CFSM
IN.

CAL V«
*TR YS

UCT

1 , 4 4 0
1,470
1 • <J6u
1,420
1.40C

1,390
1 , 36^
H3C
],3*0
1,3*0

l,33o
1,320
1,290
1,250
1,230

1,170
1,!50
1 , 1?0
1,100
1,070

1.090
1,090
1,070
1,050
1,040

1,030
1 ,01 0

966
951
942

37,141 27
1,198
1,47G

940
.69
.79

1973 TOTAL
1973 TOTAL

NIJV

936
941
923
91?
919

94]
951
954
951
942

934
931
926
916
913

905
900
900
900
899

896
896
B93
892
885

880
867
860
856
842

,270 19
909
954
642
.52
.58

558,424
501,161

oec

832
P! 3
791
773
765

759
75*
740

726
715

7(10
685
670
658
638

624
611
592
575
563

5S3
540
524
512
501

491
479
472
472
U a j."TO

522 

,545
630
832
472
.36
.42

MEAN
MEAN

JAN

529
529
529
536
544

536
536
536
530
529

52*
522
514
514
507

507
500
494
494
494

488
488
486
408
481

486
486
486
488
461
481

15,762
506
544
48!
.29
.34

1,5?6
1,373

Ft*

474
47-4
468
466
466

462
455
455
455
455

455
455
455
455
446

448
153
'455
455
455

455
448
442
442
436

436
423
423

12,675
453
474
423
.26
.27

*AX 7,190
«M 3,900

0, *ATfc^ YtA* HCT

"4H

417
417
411
405
4C5

405
417
430
430
430

436
455
468
481
468

494
son
507
507
514

514
522
522
529
544

573
597
640
665
703
722

IS, 548
502
7?2
405
.29
.33

* I N 472
IMJN 405

A?*

760
79g
Hlu
630
6oO

880
900
920
940
94fl

960
990

1.020
1,060
1, 160

1,250
1,260
1,280
1,300
1,330

1,360
1,400
1,110
1,420
1,420

1,450
1,510
1,60^
1,700
1,610

35,uuO
1 , 18y
1,610

760
.68
.76

OS"
CFg*

Udih 1972 TO S£PT6"iOt* 1973

f- A Y JUt*

1,920 2,930
2,030 e,9?o
2,060 2,980
2,160 3,010
2,260 3,000

2,360 2,99D
2,600 2,960
2,790 a, 910
2,990 2.640
3,200 2,740

3,410 2,650
3,570 2,550
3.720 2,480
3,810 2,420
3,860 2,370

3,880 2,270
3,900 2,190
3,660 2,100
3,770 2,040
3,650 1,980

3,540 ,900
3,430 ,820
3,320 ,780
3,260 ,730
3,250 ,690

3,180 ,650
3,120 ,610
3,050 1,550
2,990 1,500
2,960 1,450

96,670 69,010
3,125 2,30d
3,900 3,011
1,920 1,45(
1.80 1.3i
2.07 1.4f

.88 IM 11,94

.79 IN 10.71

JUL

1,400
1,330
l,28u
1,220
1,190

1,150
1,130
1,080
1,060
1,050

1,060
1,070
1,060
1,060
1,050

1,060
1,090
1,130
1,140
1,130

1,130
,140
,160
,190
,?10

,250
,300
,330

1,400
1,430

; 1,490 

36,790
1,187
1,190
1,050

.68

.79

AUG

1,520
1,630
1,610
1,650
1,650

1 ,660
1,650
1,720
1,720
1,740

1,750
1,780
1,600
1,810
1,830

1,920
1,960
1,990
2,100
2,140

2,160
2,160
2,160
2,180
2,230

2,300
2,370
2,410
2,120
2,460
2,530 

61,060
1,970
2,530
1,520
1.13
1.31

StP

2,710
2,900
3,000
3,020
3,960

2,970
3,970
2,950
2,920
2,670

2,820
2,600
3,760
2,710
2,630

2,520
2,420
2,340
3,260
2,190

2,UO
2,110
2,050
2,000
1,950

1,910
1,860
1,820
1,760
1,710

74,090
2,170
3,020
1,710
l.«*
1.56
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05128000 Namakan River at outlet of Lac la Croix, Ontario

(International gaging station)

LOCATION.--Lat 48°23'00", long 92°10'40", at Campbell's Camp, 2.5 mi (4.0 km) west of outlet of Lac la Croix. 

DRAINAGE AREA.--5,170 mi 2 (13,390 km 2 ).

PERIOD OF RECORD.--September 1921 to January 1922, April 1922 to current year, in reports of Geological Survey. 
Monthly discharge only for some periods, published in WSP 1308. August 1921 to current year, in reports of 
Water Survey of Canada, Inland Waters Branch.

GAGE.--Water-stage recorder. Gage readings have been reduced to elevations above mean sea level, United States 
and Canada Boundary Survey datum. Prior to October 1933, nonrecording gages at various sites on Lac la Croix. 
October 1933 to March 13, 1963, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--51 years (1922-73), 3,770 ft 3 /s (106.8 m 3 /s), 9.90 in/yr (251 mm/yr).

EXTREMES.--Current year: Maximum discharge. 6,520 ft 3 /s (185 m 3 /s) Sept. 24 (elevation, 1,185. 
i, 1,150 ft 3 /s (32.6 mVs) Mar. 5 (elevation, 1,182.37 ft or 360.386 m).

80 ft or 
361.432m); minimum, , . _ ...._, .-_.. - ______ _.___.. _.

Period of record: Maximum discharge, 28,200 ft 3 /s (799 m 3 /s) May 31 to June 2, 1950 (elevation, 1,193.30 
ft or 363.718 m); minimum, 535 ft 3 /s (15.2 m 3 /s) at times in February, March and April 1924 (elevation, 
1,181.50 ft or 360.121 m).

REMARKS.--Records excellent.

COOPERATION.--This station is maintained by Canada under agreement with the United States.

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAH OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 3.190
2 3.170
3 3.100
4 3.070
5 3.060

6 3.050
7 3.000
« 2.980
9 2.970

10 2.960

11 2.940
12 2.940
13 2.900
14 £.840
15 2.830

16 2.710
17 2.720
18 2.710
19 2.680
20 2.660

21 2.670
22 2.680
23 2.650
24 2.620
25 2.590

26 2.570
27 2.530
28 2.500 
29 2.510
30 2.500
^1 9 * A.BA .

2.450
2.450
2,410
2,390
2,390

2,390
2,370
2,370
2.350
2.330

2,270
2.270
2.260
2.240
2.220

2,210
2,190
2.180
2,170
2,160

2,140
2,120
2,120
2,120
2.110

2,100
2,100
2,090 
2,080
2,070

TOTAL 86.780 67,120
MEAN 2.799
MAX 3.190
MIN 2.480
CFSM .54
IN. .62

CAL YR 1972 TOTAL
WTR YH 1973 TOTAL

2,237
2,450
2,070

.43

.48

2,060
2,060
2«UbO
2,040
2.020

1.990
1.990
1.990
1.480
1.970

1.970
1.960
1.940
1.930
1.910

1»910
1.890
1.890
1.880
1.860

1»«50
1.830
1.820
1.800
1.790

1.770
1.750
1.740 
1.720
1.740
1»800

58.900
1.900
2.060
1.720

.37

.42

1,609,070 MEAN
1,200,450 MEAN

1.810
1.800
1,790
1,770
1,770

1,760
1,740
1,730
1,720
1,700

1,690
1.700
1,690
1,680
1,670

1,660
1,640
1.630
1.600
1.600

1.590
1.580
1.560
1.560
1.540

1.520
1.500
1.490 
1.480
1.470
1.470

50,910
1,642
1,810
1,470

.32

.37

4,396
3,289

1,460
1,440
1,430
1,420
1.400

1,390
1,370
1,360
1,360
1,350

1,340
1,350
1,340
1,340
1,330

1.310
1.300
1.300
1.290
1.280

1.280
1.280
1.260
1.240
1.240

1.230
1.220
1.220

37,130
1,326
1.460
1.220

.26

.27

MAX 12

1.220
1.210
1.200
1.190
1.180

1.190
1.190
1.230
1.240
1.320

1.320
1.330
1.290
1,290
1.310

1.320
1.310
1.310
1.300
1.310

1.310
1.310

.310

.320

.330

.330

.340

.350 

.370

.390

.420

40.040
1.292
1.420
1,180

.25

.29

.900 MIN
MAX 6.470 MIN

1.440
1.470
1.500
1.540
1.560

1.600
1.640
1.660
1.700
1.710

1.760
1.820
1.840
1.880
1.940

2.020
2.090
2.160
2.240
2.360

2.530
2.600
2.730
2.850
2.970

3.060
3.130
3.230 
3.290
3.360

65.680
2.189
3.360
1.440

.42

.47

1.720
1.180

3.440
3.490
3,540
3,600
3,700

3,790
3,920
4,040
4,190
4,290

4,420
4,580
4,740
4,890
5,010

5,150
5,340
5,510
5,630
5,760

5,890
5,960
6,050
6,100
6,230

6,260
6,290
6,260 
6,220
6,140
6,130

156,560
5,050
6,290
3,440

.98
1.13

CFSM .85
CFSM .64

6,080
6,060
6,020
5,960
5.820

5.790
5.760
5.680
5.750
5.780

5.790
5.750
5.750
5.760
5.730

5.780
5.810
5.840
5,770
5,740

5,740
5,730
5,710
5,650
5,650

5,690
5,650
5,610 
5,610
5,570

173,030
5,766
6,080
5,570

1.12
1.25

IN 11.58
IN 8.64

5,560
5,420
5,230
5,170
5,130

5,080
5,000
4,910
4,850
4,760

4,690
4,630
4,470
4.440
4,390

4,330
4,270
4,260
4,180
4,140

4,060
4,040
3,940
3,950
3,920

3,900
3,940
3,980 
4,000
4,100
4,180

138,940
4,482
5,560
3,900

.87
1.00

4,220
4,270
4,290
4,320
4,360

4,410
4,430
4, "500
4,500
4,520

4,530
4,550
4,540
4,540
4,530

4.560
4.550
4.560
4.530
4, 510

4.540
4.540
4.520
4.550
4.600

4.660
4.680
4.710 
4.740
4.920
5.010

140.710
4.539
5.010
4.220

.88
1.01

5.190
5.410
5,570
5,660
5,740

5,840
5,980
6,120
6,200
6,200

6,280
6,390
6,440
6,420
6,470

6,470
6,460
6,450
6,420
6t420

6,430
6.440
6.440
6,420
6,310

6,250
6,190
6,110 
6,020
5,910

184,650
6,155
6,470
5,190

1.19
1.33
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05128200 Vermilion Lake near Soudan, Minn.

LOCATION.--Lat 47°49'52", long 92°16'20", in SW^SE^ sec.20, T.62 N., R.15 W., St. Louis County, on south shore 
of Vermilion Lake, at McKinley Park, 2 miles (3.2 km) northwest of Soudan.

PERIOD OF RECORD.--October 1913 to July 1915, July 1941 to November 1942, June 1946 to current year (fragment 
ary during 1947).

level, datum of 1929.
present gage, at datum 
, nonrecording gage 

i. All gage readings

GAGE.--Water-stage recorder. Datum of gage is 1,355.10 ft (413.03 m) above mean sea 
October 1913 to July 1915, nonrecording gage at Tower, 2 miles (3.2 km) southwest of 
about 1,354.60 ft (412.88 m). July 1941 to November 1942, and June 1946 to June 19M 
approximately 13 miles (20.9 km) northwest at Vermilion Dam near Tower, at same datim 
have been reduced to elevations above mean sea level, datum of 1929.

i
EXTREMES.--Current year: Maximum elevation, 1,358.30 ft (414.010 m) July 2 (affected by wind action); maximum 

daily, 1,358.22 ft (413.985 m) June 28, 29; minimum, 1,356.98 ft (413.608 m) Mar. 3Jj
Period of record: Maximum elevation observed, 1,359.52 ft (414.382 m) May 16, 1930; minimum observed, 

1,356.02 ft (413.315 m) Jan. 29, 1942.
Elevation on June 6, 1913, was 1,359.94 ft (414.510 m) , determined from reference point set by local 

observers.

MONTHEND ELEVATION, IN FEET, OCTOBER 1972 TO SEPTEMBER 1973

Oct. 31 ............ 1,357.22
Nov. 30 ............ 1,357.18
Dec. 31 ............ 1,357.17
Jan. 31 ............ 1,357.08

Feb. 28 ............ 1,357.00
Mar. 31 ............ 1,357.28
Apr. 30 ............ 1,357.79
May 31 ............ 1,357.98

June 30 ............ 1,358.21
July 31 ............ 1,358.02
Aug. 31 ............ 1,357.83
Sept.30 ............ 1,357.44

NOTE.--Elevations other than those shown above are available.
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05129000 Vermilion River below Vermilion Lake, near Tower, Minn.

91

LOCATION.--Lat 47°57'41", long 92°28'33", in SE%SW% sec.2, T.63 N., R.17 W., St. Louis County, on left bank 200 
ft (61 ro) downstream from dam at outlet of Vermilion Lake, 4.4 mi (7.1 km) upstream from Twomile Creek, and 
14.2 mi (22.8 km) northwest of Tower.

DRAINAGE AREA.--483 mi 2 (1,251 km 2 ).

PERIOD OF RECORD.--May 1911 to September 1917, June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,347.36 ft (410.675 m) above mean sea level, datum of 1929. June 
26, 1928, to July 8, 1931, nonrecording gage at same site, at datum 3.05 ft (0.930 m) higher. May 17, 1911, 
to Sept. 30, 1917, July 9, 1931, to'Apr. 11, 1939, nonrecording gages, and Apr. 12, 1939, to Sept. 30, 1967, 
water-stage recorder at same site, at datum 3.00 ft (0.914 m) higher.

AVERAGE DISCHARGE.--51 years, 317 ft 3/s (8.977 m 3 /s), 8.91 in/yr (226 mm/yr).

EXTREMES.--Current year: Maximum discharge, 722 ft 3 /s (20.4 m 3 /s) July 2 (gage height, 5.58 ft or 1.701 m); 
minimum, 72 ft 3 /s (2.04 m 3 /s) Mar. 6 (gage height. 3.43 ft-or 1.045 m).

Period of record: Maximum discharge, 2,710 ft j/s (76.7 m 3/s) May 23, 1950 (gage height, 7.68 ft or 2.341 m, 
present datum); no flow Oct. 25-29, 1955, caused by temporary storage behind new concrete dam at outlet of 
Vermilion Lake.

REMARKS.--Records good.

REVISIONS (WATER YEARS).--WSP 1508: 1913.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND* MTER YEAR OCTOBER 1972 TO SEPTEMBER 1973

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUS SEP

1
2
3
a
5

6
7
6
9

10

11
12
13
14
IS

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

210
210
200
200
200

200
210
210
210
210

200
190
190
190
190

190
190
190
190
200

200
210
210
200
189

182
161
153
177
175
17« 

6,031
195
210
153
.40
.46

1972 TOTAL
1973 TOTAL

171
163
175
167
174

172
161
175
178
171

160
159
161
160
160

159
155
155
156
152

151
152
152
150
148

150
U8
147
148
144

4,773
159
178
144
.33
.37

123,418
114,844

1«3
141
140
139
137

136
135
132
132
131

130
127
12S
123
119

119
119
115
114
115

116
117
112
113
110

111
108
107
106 
122
140 

3,833
124
143
106
.26
.30

MEAN
MEAN

141
142
140
141
140

137
133
130
186
185

12«
12«
126
129
131

129
127
124
122
122

122
116
120
120
117

115
113
113
112
110
108

3,663
125
142
106
.26
.30

337 MAX
315 MAX

106
105
105
103
102

96
96
96
96
97

96
96
93
90
69

90
91
90
87
68

69
87
85
84
64

63
61
62

2,595
92.7
106
61

.19

.20

1,210
717

60
61
79
77
76

77
79
61
61
60

61
68
95
103
111

112
114
114
116
117

116
121
123
126
129

136
145
155
165
176
t a/i184

3,420
110
184
76

.23

.26

MIN 106
MIN 76

190
200
205
211
219

222
229
231
231
232

240
246
253
260
266

261
290
306
320
350

405
400
427
445
457

464
469
483

UAA•too
• ••!•*•

9,504
317
468
190
.66
.73

CFSM .70
CFSM .65

477
465
463
501
519

529
562
561
609
629

620
630
643
646
646

610
565
560
550
540

535
540
560
590
620

650
640
625
615
612
610

ie,oo4
581
650
477

1.20
1.39

IN 9.
IN 8.

615
606
596
586
537

521
510
510
499
471

457
433
421
421
409

432
503
529
544
533

537
551
562
590
610

645
680
690
4k OQ OTFT

707

16,408
547
707
409

1.13
1.26

51
65

717
697
669
646
652

636
623
593
576
540

538
595
536
530
520

520
461
497
475
461

452
437
421
437
477

526
563
592
604
609
619

17,243
556
717
421

1.15
1.33

610
604
596
569
566

579
557
606
614
617

627
636
625
629
627

604
603
603
564
563

564
548
517
508
494

464
492
492
462
499
528

17,629
569
636
462

1.18
1,36

543
544
569
557
506

484
485
477
461
430

410
406
411
372
346

343
326
320
291
266

302
2B9
299
319
300

269
290
290
28*
285

•••»»•

11,521
384
569
205
.80
.69



LOCATION.--Lat 48°38'30' 
Fort Frances.

LAKE OF THE WOODS BASIN 

05129400 Rainy Lake near Fort Frances, Ontario

(International gaging station) 

long 93°20'00", at Five Mile dock, approximately 5 mi (8 km) northeast of town of

PERIOD OF RECORD.--January 1910 to September 1917 and October 1934 to current year in reports of Geological 
Survey. August 1911 to September 1973 in reports of Water Survey of Canada, Inland Waters Branch. Prior 
to October 1949, published as "at Ranier, Minn.", and as "at Fort Frances, Ontario" October 1949 to 
September 1964.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level (United States and Canadian Boundary Survey). 
January 1910 to December 1949, nonrecording gage 3 mi (5 km) northeast at Ranier, Minn., at same datum. 
January 1950 to October 1964, water-stage recorder on Government dock at Pither's Point at Fort Frances and 
supplementary gage in town pumping station, 0.5 mi (0.8 km) south, used during winter months, at same datum.

EXTREMES.--Current year: Maximum elevation, 1,108.11 ft (337.752 m) Aug. 19; minimum, 1,105.32 ft (336.902 m) 
Mar. 12.

Period of record: Maximum elevation observed, 1,112.97 ft (339.233 m) July 5, 1950; minimum observed, 
1,101.26 ft (335.664 m) Apr. 17, 1923, Apr. 2, 1930.

COOPERATION.--This station is maintained by Canada under agreement with the United States. 

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Oct. 31 .............. 7.45
Nov. 30 .............. 7.27
Dec. 31 .............. 6.49
Jan. 31 .............. 6.08

Feb. 28 .............. 5.55
Mar. 31 .............. 5.46
Apr. 30 .............. 5.75
May 31 .............. 6.37

June 30 .............. 6.99
July 31 .............. 7.79
Aug. 31 .............. 7.80
Sept.30 .............. 7.91

NOTE.--Add 1,100 ft to obtain elevation above mean sea level, 
available.

Elevations other than those shown are
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05130500 Sturgeon River near Chisholm, Minn.

LOCATION.--Lat 47°40"25", long 92°54 I 00", in NE^NW^s sec.20, T.60 N., R.20 W., St. Louis County, on left bank 
1,000 ft (305 m) upstream from highway bridge, 0.6 mi (1.0 km) downstream from East Branch Sturgeon River, 
and 11.5 mi (18.5 km) north of Chisholm.

DRAINAGE AREA.--187 mi 2 (484 km 2 ).

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,306.7 ft (398.282 m) above mean sea level, datum of 1929. Prior 
to Aug. 24, 1944, nonrecording gage at site 1,000 ft ((305 m) downstream at different datum.

AVERAGE DISCHARGE.--31 years, 124 ft 3 /s (3.512 m 3 /s), 9.00 in/yr (229 mm/yr).

EXTREMES.--Current Year: Maximum discharge, 390 ft 3 /s (11.0 m 3 /s) Apr. 23 (gage height, 2.52 ft or 0.768 m); 
minimum daily, 19 ft 3 /s (0.54 m 3 /s) Jan. 8-18; minimum gage height, 0.51 ft (0.155 m) Feb. 28.

Period of record: Maximum discharge, 3,630 ft 3 /s (103 m 3 /s) May 7, 1950 (gage height, 6.41 ft or 1.954 m), 
from rating curve extended above 1,600 ft 3 /s (45.3 m 3 /s) on basis of slope-area measurement of peak flow; 
minimum daily, 6.0 ft 3 /s (0.17 m 3 /s) Feb. 18-27, 1944; minimum gage height, 0.08 ft (0.024 m) Jan. 28 to Feb. 
1, 1963.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1438: 1946.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

OCT NOV DEC JAN FEB MAR APR MAY JUN JUl

PEAK DISCHARGE (BASE, 500 CFS).--No peak above base.

AUS SEP

1
2 
3
4 
5

6 
7 
8 
9
10

11 
12
13
14 
IS

16
17 
18 
19 
20

21
22
23
24
25

26 
27 
28 
29
30
31

TOTAL
MEAN 
MAX 
MIN 
CF8M
IN.

CAL VR
NTR VR

148 
143 
136
131
128

133 
13S 
133 
126 
138

137 
136 
135 
132
129

118 
112
109 
105 
104

108
112
116
117
116

116 
US
us
110 
107
107 ••

3*809 2 
123
148 
104 
.66
.76

1972 TOTAL
1973 TOTAL

107 
107 
113
121
117

115 
117 
119 
119 
117

115 
113 
110 
101 
91

85 
62
78 
75 
71

69
66
64
63
62

60 
59 
58 
57 
56

••••

,687 
89.6 
121 
56
.48
• 53

52,320
40,224

54 
SI
49
47
45

43 
41 
39 
37 
36

34 
33 
32 
31
30

30 
29 
29 
28 
28

28
27
27
27
27

27 
26 
26 
25 
25
24

1*035 
33,4 

54 
24
.18
.21

MEAN
MEAN

23 
22 
22
21
20

20 
20 
19 
19 
19

19 
19 
19 
19 
19

19 
19 
19 
20 
20

20
20
21
21
21

21 
21 
21 
22 
22
22

629
20.3 

23
19 

.11

.13

143 MAX
110 MAX

22 
22 
22
22
21

21 
21 
21 
21 
21

20 
20 
20 
20 
20

20 
20 
20 
20 
21

21
21
21
21
21

21 
21 
21

503
20.8 

22
20 

.11

.12

1*200
380

21
21 
21
22 
22

22 
22 
23 
23
24

26 
26 
33 
60 
95

160 
170 
170 
160 
ISO

150
ISO
150
ISO
160

170 
200 
264 
249 
234
218

3,368
109 
264 
21 

.58

.67

MIN 17
MIN 19

200 
191 
160
f68 
160

152
144 
137 
126 
120

113
108 
105 
104 
121

157 
176 
161 
186 
213

297
347
360
380
334

287 
243
215 
193
178

•«••••

5»696 
197 
380 
104 

1.05
1.17

CF8M ,76
CF8M ,S9

169 
166 
200
198
163

163 
233 
260 
321 
362

376 
380 
366 
328
277

233
205 
163 
169 
156

144
142
154
161
248

321
346 
348 
304 
248
220

7,626 
246 
380 
142 

1.32
1.52

IN io.4i
IN 8.00

202 
163 
169
165 
156

146 
136 
136
130 
121

113 
106 
98 
92
64

126 
167 
190 
195 
200

198
186
169
146
166

205 
246 
246 
248 
225

4,958 
165 
248 
84 
.88
.99

184 
147 
123
104 
91

80 
73 
66 
62 
62

57 
146 
132 
111 
91

76 
65 
69 
66 
64

57
SI
46
49
82

105 
124 
144 
145 
155
161

2,990 
96.5 
184 
46 

.52

.59

145 
130 
111
94 
62

79 
74 

142 
178 
223

249 
234 
199 
163 
132

123 
115 
111 
103 
95

89
65
80
77
75

73 
72 
70 
67 
72
84

3,626 
117 
249 
67 
.63
.72

92
118
149
177 
177

164 
136
lie'SS
92
86 
62 
79 
77

75 
72 
70 
67 
65

66
76
79
62
92

99 
106 
110 
105 
98

••••••

3,017 
101 
177 
65
.54
,*o
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05131000 Dark River near Chisholm, Minn.

LOCATION.--Lat 47°41'27", long 92°49'15", in SW%SW% sec.12, T.60 N., R.20 W., St. Louis County, on right bank 50 
ft (15 m) downstream from remains of abandoned highway bridge, 3.5 mi (5.6 km) upstream from mouth, and 12.2 
mi (19.6 km) northeast of Chisholm.

DRAINAGE AREA.--50.6 mi 2 (131.1 km2 ) of which 13.5 mi 2 (35.0 km 2 ), since October 1972, has been contained in 
tailing ponds and probably is noncontributing.

PERIOD OF RECORD.--August 1942 to September 1961, October 1965 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,316.8 ft (401.361 m) above mean sea level, datum of 1929 (sur 
veyed by Topographic Division). Prior to Aug. 24, 1944, nonrecording gage at site 50 ft (15 m) upstream at 
same datum.

AVERAGE DISCHARGE.--27 years, 37.8 ft 3 /s (1.070 m 3 /s), 10.14 in/yr (258 mm/yr).

EXTREMES.--Current year: Maximum discharge, 106 ft 3 /s (3.00 m 3 /s) Aug. 11 (gage height, 2.84 ft or 0.866 m); 
minimum daily, 9.5 ft 3 /s (0.27 m 3 /s) Dec. 17-28; minimum gage height, 1.46 ft (0.445 m) Dec. 22, 23.

Period of record: Maximum discharge, 1,170 ft 3 /s (33.1 m 3 /s) May 7, 1950 (gage height, 7.10 ft or 2.164 
m); minimum, 0.3 ft 3 /s (0.008 m 3 /s) Aug. 3, 1956; minimum gage height, 0.87 ft (0.265 m) Mar. 22, 23, 1949, 
Aug. 16, 17, 1961.

REMARKS.--Records good.

COOPERATION.--Records for current water year computed by U.S. Steel Corporation and reviewed by Geological Survey.

REVISIONS (WATER YEARS).--WSP 1508: 1943(M), 1947-48(M), 1950.

DAY OCT

DISCHARGE. IN CU9IC FEE.T PER SECOND, HATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APK MAY JUN JUL AUG StP

1
2
3
4
5

6
7
6
9 -

10

It
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

CAU YR
WTH YK

29
27
27
26
26

27
26
25
2«
27

26
26
26
27
27

25
23
22
21
21

23
24
25
25
25

. 25
25
24 
24
24
23

781
25.2

29
21

1,550 1

1972 TOTAL
197i TOTAL

23
2U
25
25
25

25
25
25
25
24

24
23
22
22
21

20
20
19
19
19

' 16
18
17
17
17

16
16
16 
15
15

620
20.7

25
15

,230

15,863
11,672

15
14
13
13
13

12
12
12
11
11

11
11
10
10
10

10
9.5
9.5
9.5
9.5

9.5
' 9,5

9.5
9.5
9.5

9.5
9.5
9.5 

10
10
10 

332.0
10.7

15
9.5
659

,0 ME.AN
,0 MEAN

11
11
11
11
11

11
12
12
12
12

12
12
13
13'
13

13
14
14
14
14

14
14
14
14
15

15
15
Ib 
Ib

15

407
13.1

15
11

807

43.4 MAX
32.0 MAX

15 13 44
15 13 41
IS 13 37
15 13 34-
15 13 32

15 13 29
15 13 26
15 13 27
15 13 26
14 13 26

14 14 24
14 17 24
14 20 24
14 30 23
14 UQ 27

14 39 29
14 45 30
14 43 34
13 35 36
13 34 43

13 34 66
13 34 76
13 . 34 92
13 34 95
13 34 89

13 36 76
13 46 66
13 53 57 

..... 51 51

..... 47 ......

391 902 1,333
14.0 29.1 44.4

15 53 95
13 13 23

776 1,790 2,640

310 *IN 9.5 AC-FT
103 "IN 9.5 AC-FT

42 46
46 42
45 Ul

44 39
43 35

46 33
61 31
74 32
83 29
93 28

92 26
86 26
82 25
74 23
66 22

59 24
52 47
46 64
41 94
39 95

35 66
34 70
34 56
34 47
61 67

62 78
66 79
63 72
to L>U? u DO

54 61
52 ......

1,767 1,460
57.0 48.7

93 94
34 22

3,500 2,900

Si, 500
23,150

58
51
47
44
41

37
34
29
28
27

26
46
44
44
42

36
32
36
32
29

26
24
22
26
39

46
64
76 
80
(, C85
83

1,336
43.1

85
22

2,650

71
60
51
42
36

39
46
64
81

101

103
95
82
69
58

53
46
42
39
35

32
29
27
25
24

24
23
22
21
30
33

1,523
49,1
103
21

3,020

34
46
45
46
44

40
36
32
29
27

26
23
22
22
21

21
20
19
ia
is
15
20
19
19
25

26
26
27
26
25

820
27.3

46
15

1,630
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OS131SOO Little Fork River at Littlefork, Minn.

95

LOCATION.--Lat 48 0 23'SS", long 93°33'S6", in W% sec.9, T.68 N., R.2S W., Koochiching County, on left bank 100 
ft (30 m) downstream from highway bridge at town of Littlefork, 0.3 mi (0.5 km) downstream from bridge on 
State Highway 217, 1.5 mi (2.4 km) upstream from Beaver Creek, and 18 mi (29 km) upstream from mouth.

DRAINAGE AREA.--1,730 mi 2 (4,481 km 2 ), approximately.

PERIOD OF RECORD.--June to November 1909, April to November 1910, April 1911 to June 1917, September 1917, Oct 
ober 1917 to March 1919 (gage heights only), June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,073.06 ft (327.069 m) above mean sea level, datum of 1929.
June 23, 1909, to Mar. 4, 1917, honrecording gage at same site and datum. Mar. S to Sept. 30, 1917, and June 
22, 1928, to July 20, 1937, nonrecording gage, at site 100 ft (30 m) upstream at same datum. Nonrecording 
gage 1.2 mi (1.9 km) upstream at datum 9.0 ft (2.7 m) higher (used as supplementary gage during periods of 
backwater from Rainy River.

AVERAGE DISCHARGE.--SO years (1911-16, 1928-73), 1,036 ft 3 /s (29.34 m 3 /s), 8.13 in/yr (207 mm/yr).

EXTREMES.--Current year: Maximum discharge, 3,760 ft 3 /s (106 m 3 /s) Apr. 23 (gage height, 13.74 ft or 4.188 m); 
maximum gage height, 13.92 ft (4.243 m) Mar. 30, backwater from ice; minimum daily discharge, 103 ft 3 /s 
(2.92 m 3 /s) Feb. 22, 23.

Period o£ record: Maximum discharge, 25,000 ft 3 /s f708 m 3 /s) Apr. 18, 1916, May 11, 1950 (gage height, 
37.00 ft or 11.278 m); minimum daily, IS ft j /s (0.42 m j /s) Feb. 9-22, 1963.

REMARKS.--Records good except those for winter periods, which are fair.

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1508: 1913, 1916, 1928-32, 1934.

DISCHARGE, IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
16
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

747
721
663
647
620

600
597
637
659
674

713
753
624
644
816

762
705
652
608
560

575
559
558
589
634

651
648
676 
673
653
654

20,692 18
667
844
558
.39
.44

1972 TOTAL
1973 TOTAL

650
650
657
669
711

736
796
834
851
661

661
636
795
666
610

530
510
500
510
520

530
520
510
490
480

490
500
515 
^ft=;JVJ

485

,820
627
861
480
.36
.40

431,801
285,264

460
420
390
365
330

305
280
260
240
220

210
200
190
185
182

180
180
180
180
160

182
185
190
190
190

192
192
193 
192
190
1 A9i oc 

7,215
233
460
180
.13
.16

MEAN
MEAN

170
160
150
136
124

122
118
115
112
110

108
108
106
106
104

104
104
106
108
108

110
110
110
110
112

112
112
114
116
116
116 

3,623
117
170
104
.07
.08

1,180
782

114
114
114
112
112

112
112
110
110
110

108
108
106
105
105

105
105
105
105
105

105
103
103
105
105

105
105
105

3,013
108
114
103
.06
.06

MAX 12,400
MAX 3,670

105
107
110
115
120

130
145
160
170
175

180
200
240
370
630

950
1,640
1,400
1,200
1,050

1,030
1,000
1,000
1,050
1,120

1,250
1,500
1,850
2,250
2,420
2,270 

25,937
837

2,420
105
.48
.56

MIN
MIN

,900
,650
,440
,270
,160

1,080
1,020

975
913
854

796
734
684
653
715

864
1,250
1,520
1,630
1,760

2,230
3,060
3,650
3,670
3,350

2,960
2,600
2,220
1,910
1,660

50,178
1,673
3,670

653
.97

1.08

130 CFSM
103 CFSM

1,480
1,340
1,260
1,230
1,230

1,200
1,150
1,110
1,180
1,480

1,900
2,230
2,380
2,250
2,000

1,750
1,520
1,330
1,180
1,050

961
897
927

1,050
1,160

1,590
2,380
2,660
2,500
2,130
1,780 

48,285
1,558
2,660

897
.90

1.04

.68 IN

.45 IN

1,500
1,290
1,140
1,020
934

858
796
740
690
641

607
576
528
484
446

440
437
543
755

1,050

1,240
1,350
1,440
1,370
1,280

1,220
1,630
2,380
2,580
2,490

32,455
1,082
2,580

437
.63
.70

9.28
6.13

2,180
1,810
1,460
1,140
891

715
585
489
418
364

324
315
305
303
388

454
446
396
352
324

301
301
301
296
287

283
315
687

1,280
1,510
1,570 

20,790
671

2,180
283
.39
.45

1,600
1,570
1,280
985
790

881
768
700
703
989

1,650
1,970
1,890
1,750
1,460

1,180
971
812
693
564

516
440
423
385
362

339
322
308
9QRC. ̂ o 
9OOto*? 
9O1CO J

27,171
876

1,970
283
.51
.58

329
650

1,330
2,140
2,340

2,210
1,810
1,410
1,100

888

740
628
539
473
425

385
354
327
307
288

283
332
446
588
783

1,040
1,260
1,310
1,250
1,120

27,085
903

2,340
283
.52
.58
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05132000 Big Fork River at Big Falls, Minn.

LOCATION.--Lat 48°11'45", long 93°48'25", in sec.35, T.155 N., R.25 W., Koochiching County, on left bank at 
village of Big Falls, 700 ft (213 m) downstream from falls, 0.3 mi (0.5 km) downstream from bridge on U.S. 
Highway 71, and 4.8 mi (7.7 km) upstream from Sturgeon River.

DRAINAGE AREA.--1,460 mi 2 (3,780 km 2 ), approximately.

PERIOD OF RECORD.--August to November 1909, April to November 1910, April 1911 to September 1912 (gage heights 
and discharge measurements only), June 1928 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,144.71 ft (348.908 m) above mean sea level, datum of 1929. 
Prior to June 10, 1911, nonrecording gage at railroad bridge about 0.4 mi (0.6 km) i^stream at different 
datum. June 10, 1911, to Sept. 30, 1912, and June 22, 1928, to Dec. 17, 1937, nonrecarding gage at site 
200 ft (61 m) upstream at same datum.

AVERAGE DISCHARGE.--45 years (1928-1973), 690 ft 3 /s (19.5 m 3 /s), 6.42 in/yr (163 mm/yr).

EXTREMES.--Current year: Maximum discharge, 1,860 ft 3 /s (52.7 m 3 /s) May 12 (gage height, 5.63 ft or 1.716 m); 
maximum gage height, 5.71 ft (1.740 m) Mar. 16 (backwater from ice); minimum daily discharge, 135 ft 3 /s 
(3.82 m 3 /s) Mar. 1; minimum gage height, 3.05 ft (0.930 m) July 22.

Period of record: Maximum discharge, 14,800 ft 3 /s (419 m 3 /s) May 8, 9, 1950; maximum gage height, 17.08 
ft (5.206 m) May 8, 1950; minimum discharge recorded, 7 ft 3 /s (0.20 m 3 /s) Aug. 7, 1939.

REMARKS.--Records good except those for winter periods, which are fair. Prior to 1971, a. powerplant, located 
0.3 mi (0.5 km) upstream, caused some diurnal fluctuation at low flows. Records of chemical analyses for 
the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1308: 1935(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

545
537
525
514
507

520
529
534
526
540

578
612
618
625
606

584
567
546
532
516

511
530
555
569
570

574
589
611
CO'7
Do f 
CD 1381

586

17,324 15
559
625
507
.38
.44

1972 TOTAL
1973 TOTAL

584
597
617
625
627

641
679
696
706
727

731
724
698
534
447

285
325
370
440
455

460
450
420
395
400

410
405
395
1QCJO3

380

,608
520
731
285
.36
.40

293,290
188,935

370
360
345
330
310

295
280
270
260
245

235
230
228
228
230

230
230
235
237
240

240
240
242
245
250

250
250
250
245
240
230 

8,070
260
370
228
.18
.21

MEAN
MEAN

220
210
200
190
180

175
170
165
160
157

155
152
152
150
150

150
150
150
150
152

152
152
155
157
160

162
168
170
172
175
175 

5,136
166
220
150
.11
.13

801 MAX
518 MAX

175
172
172
170
170

170
168
165
162
160

160
158
155
152
150

145
142
142
140
140

138
138
138
138
137

137
136
136

4,266
152
175
136
.10
.11

6,330
1,830

135
136
138
140
142

142
142
145
145
145

145
147
150
170
330

850
1,000

970
860
760

690
670
660
690
720

820
970

1,120
1,210
1,260
1,360 

16,96?
547

1,360
135
.37
.43

MIN 197
MIN 135

1,440
1,360
1,170

970
886

844
830
804
772
739

700
661
642
622
642

732
893
970
984

1,060

,240
,470
,580
,550
,450

,330
,210

1,120
1,050 
977

30,698
1,023
1,580
622
.70
.78

CFSM .55
CFSM .35

924 754
888 688
856 645
810 637
774 606

742 569
735 539
729 493
762 452

1,190 412

,600 382
,830 346
,780 314
,610 288
,410 262

,230 266
,090 267
988 288
894 329
814 352

756 381
746 401
895 413
943 413

1,040 410

1,230 490
1*280 666
1,200 786
1 T070 765
930 685

32,576 14,299
1,051 477
1,830 786

729 262
.72 .33
.83 .36

IN 7.47
IN 4.81

589
500
422
360
312

276
248
223
200
183

168
189
268
293
242

207
180
167
168
166

165
157
159
166
201

237
308
491
544
592
JLA.QO*»F

9,030
I 291

649
157
.20
.23

643
581
516
458
405

487
629
584
604
708

830
746
671
619
559

513
459
411
372
340

313
288
274
262
252

250
244
238
231
790cco 
217

13,932
449
830
217
.31
.35

270
519
881

1,040
1,050

1,120
1,220
1,130
904
738

632
553
492
447
411

382
358
341
318
303

304
456
586
600
734

1,000
1,130
1,100
1,050

Q<LCVO5

21,034
701

1,220
270
.48
.54
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05133500 Rainy River at Manitou Rapids, Minn. 

(International gaging station)

LOCATION.--Lat 48°38'04", long 93°54'47", in sec.36, T.160 N., R.26 W., Koochiching County, on left bank at 
Manitou Rapids, 3.5 mi (5..6 km) east of Manitou Post Office and 4 mi (6 km) west of Indus.

DRAINAGE AREA.--19,400 mi 2 (50,246 km 2 ), approximately.

PERIOD OF RECORD.--July 1928 to current year. Monthly discharge only for some periods, published in WSP 1308. 
October 1911 to October 1924 (gage heights only) at site near Birchdale in files of Corps of Engineers. 
Published as "near Birchdale" 1932-34.

GAGE.--Water-stage recorder. Datum of gage is 1,062.48 ft (323.844 m) above mean sea level, datum of 1929.
Prior to Nov. 10, 1934, nonrecording gage at site near Birchdale 7 mi (11 km) downstream at different datum.

AVERAGE DISCHARGE.--45 years, 12,780 ft 3 /s (361.9 m 3 /s), 8.94 in/yr (227 mm/yr).

EXTREMES.--Current year: Maximum discharge, 20,700 ft 3 /s (586 m 3 /s) Sept. 6 (gage height, 9.14 ft or 2.786 m); 
minimum, 4,660 ft 3 /s (132 m 3 /s) July 11 (gage height, 2.39 ft or 0.728 m).

Period of record: Maximum discharge, 71,600 ft 3 /s (2,030 m 3 /s) May 12, 1950 (gage height, 21.04 ft or 
6.413 m); minimum daily, 928 ft 3 /s (26.3 m 3 /s) Dec. 26, 1929.

REMARKS.--Records excellent except those for winter period, which are fair. Diurnal fluctuation caused by 
powerplant at International Falls. Some regulation at low and medium flows by Rainy and Namakan Lakes.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

DISCHARGE, IN CUBIC CEET PER SECOND. WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

OAV OCT NQV DEC JAN FEB MAR APR MAY JUN JUL AU6 SEP

1
2
3
4
9

6
7
8
9

10

11
12
13
14
19

16
17
18
19
20

21
22
23
2«
29

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFBM
IN.

CAL VR
WT* YR

8,930 8,230
8,840 8,130
9,100 8,420
8,940 7,810
8,380 8,080

,740 7,700
,260 7,850
,620 8,090
,790 8,860
,970 9,900

6,760 10,200
7,640 10,300
8,480 10,400
8,680 10,700
8,020 10,500

7,340 10,700
8,120 10,800
8,240 10,600
7,340 10,300
7,530 10,400

8,010 10,600
8,800 10,700
8,410 11,100
7,990 11,300
8,080 11,300

7,580 11,300
8,120 11,300
8,310 11,000
8,360 10,200
8,310 10,500
8,980 ••••••

248,190 297,270
8,006 9,909
9,100 11,300
6,620 7,700

.41 .91

.48 .97

1972 TOTAL 5(098

10,500
10,800
11,300
11,200
11,100

11,200
11,000
11,100
11,100
11,000

11,000
11,000
11,100
11,000
11,000

11,100
11,200
10,900
9,660
9,250

8,900
10,600
10,600
10,600
8,770

9,010
9,610
9,580
8,200
8,100
6,500 • , j»-

8,080
8,270
8,640
8,190
8,310

7,770
7,900
7,830
8,960
9,190

8,120
8,390
8,840
8,290
6,890

7,380
7,980
6,950
8,710
8,050

6,680
6,960
7,190
7,000
6,960

6,920
6,640
6,980
6,480
6,330
L. - van

317,980 235,450
10,260
11,300
6,500

.93

.61

,990 MEAN
1973 TOTAL 3,378,610 MEAN

7,595
9,190
6,330

.39

.45

13,930
9,296

7,800
7,540
7,680
6,420
6,350

6,830
8,830
8,550
7,870
7,470

8,500
6,410
7,910
7,120
7,280

6,990
8,050
7,530
7,090
8,000

7,190
7,260
7,230
7,220
6,860

6,410
6,060
6,890

209,260
7,331
8,830
6,060

.38

.39

MAX 39
MAX 20

7,640
7,270
7,700
6,840
6,020

6,250
6,160
6,470
6,270
6,670

7,030
6,060
6,660
6,870
6,470

6,890
7,780
8,290
8,310
8,540

8,360
8,020
8,110
8,200
7,890

7,790
8,870
9,450
9,840
10,300
10,700 

237,720
7,668
10,700
6,020

.40

.46

,800 MIN
,600 MIN

10,400
10,500
10,900
10,200
9,740

9,190
8,820
8,830
8,200
8,370

7,750
7,620
8,470
9,020
8,830

8,590
8,940
8,600
8,750
9,010

9,460
11,300
13*400
13,000
12,000

11,500
11,600
11,400
10,900
9,860

295,190
9,838
13,400
7,620

.91

.97

6,900
4,720

9,020
8,680
8,620
8,930
7,880

7,620
7,310
7,390
7,240
7,350

8,400
9,740
10,200
10,300
9,770

9,240
8,910
8,740
8,540
7,850

7,090
6,980
7,010
7,020
7,450

,970
,660
,330
,480
,170

8,690

260,140
8,392
10,300
6,980

.43

.50

CFBM .72
CF8M .48

8,880
7,660
6,670
9,980
4,930

5,040
5,190
5,350
5,940
5,860

5,760
5,680
5,1?0
4,910
4,720

4,810
4,940
4,900
5,400
5,640

5,790
6,100
6,230
6,350
6,500

6,610
6,940
7,530
8,380
8,580

182,390
6,080
8,880
4,720

.31

.35

IN 9.78
IN 6.48

8,470
7,910
6,940
6,300
6,010

,710
,510
,360
,150
,980

4,770
4,920
6,210
7,320
7,490

7,720
7,740
7,660
7,310
6,830

6,560
6,470
6,440
6,510
6,680

6,960
7,360
7,790
8,560
9,820
10,800

214,260
6,912
10,800
4,770

.36

.41

11,600
12,300
12,200
11,600
11,600

13,100
15,400
16,500
17,100
18,500

18,300
16,000
17,600
16,600
15,600

14,900
14,500
14,000
13,600
13,300

13,100
12,900
12,600
12,500
12,300

12,300
12,200
12,200
12,100
11,800
11,600

431,900
13,930
18,500
11,600

.72

.83

11,900
18,700
15,100
18,500
20,300

20,600
20,100
18,200
16,600
15,500

14,800
14,200
13,700
13,500
13,100

12,900
12*800
12,700
18,600
12,400

12,400
I*, 800
13,600
14,200
14,800

15,200
17,200
17,300
16,900
16,300

492,900
15,100
20,600
11,900

.78

.87



y° LAKE OF THE WOODS BASIN

05134200 Rapid River near Baudette, Minn.

LOCATION.--Lat 48 0 32'10", long 94°33'45", in NEk sec.l, T.158 N., R.31 W., Lake of the Woods County, on left 
bank 20 ft (6 m) upstream from bridge on State Highway 72, 1.2 mi (1.9 km) downstream from North Branch 
Rapid River, and 12 mi (19 km) south of Baudette.

DRAINAGE AREA.--543 mi 2 (1,406 km 2 ).

PERIOD OF RECORD.--October 1956 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,093.92 ft (333.427 m) above mean sea level, datum of 1929 
(Minnesota Highway Department bench mark).

AVERAGE DISCHARGE.--17 years, 331 ft 3 /s (9.374 m 3 /s), 8.28 in/yr (210 mm/yr).

EXTREMES.--Current year: Maximum discharge, 1.730 ft 3/s (49.0 m 3 /s) Sept. 5 (gage height, 8.64 ft or 2.633 m, 
from floodmark); minimum, 4.4 ft 3 /s (0.12 m s /s) July 22 (gage height, 1.56 ft or 0.475 m).

Period of record: Maximum discharge, 5,500 ft 3 /s (156 m?/s) Apr. 14, 1969 (gage height, 17.86 ft or 
5.444 m); minimum, 0.1 ft 3 /s (0.003 m?/s) Aug. 13, 1961 (gage height, 1.18 ft or 0.360 m).

Flood of May 11, 1950, reached a stage of 21.1 ft (6.431 m), from information by local residents and 
Minnesota Highway Department (discharge, about 7,000 ft 3 /s or 198 m 3 /s).

REMARKS.--Records good except those for winter months, which are fair.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATIR YEAR OCTOBER 1972 TO SEPTEMBER 1973

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16 
17 
IB
19
20

21 
22
23
24
25

26
27 
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
«TR YR

106 
100
97
91
90

99
123
113
106
98

10B
166
175
166
156

146 
132 
117
93
103

100 
127
143
134
123

122
123 
119
114
111

3,715 4 
120
175
90
.22
.25

1972 TOTAL
1973 TOTAL

121
130
130
130
135

162
227
257
252
261

273
263
198
151
135

123
116
106
102
96

93 
68
64
60
75

66
56 
50
42
36

,044 
135
273
36

.25

.28

92,009
67,575

32 
28
26
24
22

21
19
18
17
16

15
14
14
13
13

13
12 
12
12
12

12 
11
11
11
11

11
11 
10
10
9 0. o
9 C.9

470.3 
15.2

32
9.5
.03
.03

.3 MEAN
,9 MEAN

9.2
9.0
8.7
8.5
S.3

8.0
7.6
7,6
7.6
7.6

7.6
7.6
7.6
7.6
7.8

7.8 
8.0 
8.2
8.2
8.4

8.6 
8.6
6.6
9.0
9.0

9.0
9.0 
8.8
8 a,e • 
8.6 .
8.6

258.3 
8.33
9.2
7.6
,02
.02

251 MAX
165 MAX

8.6 
8.6
6.4
8.4
8.4

8.4
8.4
8.4
8.2
8.2

B.2
6.2
6.2
6.2
8.0

8.0 
8.0 
8.0
6.0
7.6

7.8 
7.6
7.8
7,8
7.8

7.8
8.0
8.0

227.4 
6.12
6.6
7.6
.02
.02

3,160
1,710

8.5
9.0
9.5

10
11

14
18
23
30
45

55
70

110
230
330

390 
420 
410
360
110

265
260
255
250
250

270
285
275 
255
230
215

5,673.0 
163
420
8,5
,34
,39

MIN 9.5
MIN 5,3

195
181
164
141
132

117
119
10S
96
84

79
74
74
70
69

82
61 
79
84
121

364 
443
406
380
345

307
281 
252 
233
209

*•<••••

5,367 
179
443
69
.33
.37

CFSM ,46
CF3M .34

19}
180
16S
151
142

158
191
192
178
18}

217
234
214
192
174

152 
137 
129
119
114

105 
101
147
182
182

187
201 
184 
156
133
124

5,117 
165
234
101
.30
.35

IN 6
IN 4

126 
119
104
95
91

85
75
67
65
60

52
46
41
34
29

}2
43 
63
86
116

163
214
219
198
159

136
167 
203 
194
170

3,254 
106
219
29

.20

.22

,30
.63

143 
112
86
69
56

44
39
35
30
29

27
27
29
27
17

13 
12
10
10
8.9

5.6
5.3
5.8
5.B
6.3

11
34 
66 
92

114
132

1,321.9
42.6
143
5,3
.08
.09

127 
11}
94
78
66

160
466
S88
659
736

712
616
542
470
462

426 
396 
355
312
303

263
224
200
184
172

170
162
154 
142
127
111

9,620 
310
738
66

.57

.66

165 
«72
968

1,510
U710

1,620
1,460
1,300
1,130

988

663
753
661
596
552

515
482 
435
368
348

335
615
930

1,000
1,220

1,440
1,570
1,560 
1,500
1,380

28,506
950

1,710
165

1.75
1 05 • • 7



/
LAKE OF THE WOODS BASIN 

05139500 West Branch Warroad River near Warroad, Minn.
x- -~"" -— ^-"

36

99

LOCATION.--Lat 48°»8'0tr, long 95°21'*&WT in fTB'rMTiV. itre • iV . T.162 N. , R.-W-W. , Roseau County, on downstream 
handrail of bridge near center of span, O.H mi ((K-8- km) upstream from Bulldog Run and 2.5 mi (4.0 km) south 
of Warroad.

DRAINAGE AREA.- -110 mi 2 (285 km2 ), approximately.

PERIOD OF RECORD. --March 1946 to current year. Prior to October 1971, published as Warroad River near Warroad. 
Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Nonrecording gage read daily, and crest-stage gage. Datum of gage is 1,070.74 ft (326.362 m) above mean 
sea level, datum of 1929 (levels by Stanley Johnson, consulting engineer and instructor at University of North 
Dakota) .

AVERAGE DISCHARGE. --27 years, 43.5 ft 3 /s (1.232 m 3 /s) , 5.37 in/yr (136 mm/yr) .

EXTREMES. --Current year: Maximum discharge, 156 ft 3 /s (4.42 m 3 /s) Sept. 28 (gage height, 4.98 ft or 1.518 m) ; 
no flow July 22, 23, 24; minimum gage height, 1.52 ft (0.463 m) July 24.

Period of record: Maximum discharge, 1,780 ft 3 /s (50.4 m 3 /s) Apr. 15, 1965 (gage height, 9.95 ft or 
3.033 m) ; no flow at times.

REMARKS . - - Records f air .

REVISIONS (WATER YEARS).- -WSP 1308: 1949(M). WSP 1508: 1947(M).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

1.0
1.2
1.0
1.0
1.3

1.5
1.7
1.7
1.7
1.4

.90
1.3
1.6
2.2
1.8

1.9
2.3
2.7
2.9
3.2

3.5
3.5
3.2
3.2
2.7

2.5
2.3
2.3
2.1
1.8
1 Q• B "

63.20
2.04
3.5
.90
.02
.02

1972 TOTAL
1973 TOTAL

2.8
2.7
2.5
2.1
2.5

2.5
2.7
3.4
4.1
4.9

5.2
4.1
4.1
3.8
3*5

3.1
2.8
2.6
2.3
2.2

2.0
1.8
1.6
1.5
1.3

1.2
1.0
.80 
.70
.60

76.40
2.55
5.2
.60
.02
.03

12.210
3,149

.50

.50

.40

.40

.30

.30

.30

.30

.30

.30

.30

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20

.20 

.20

.20

.20 

7.90
.25
.50
.20

.002

.002

.00 MEAN

.20 MEAN

.20

.20

.20

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.20

.20

.20

.20

.20

.30

.30

.40

.40

.50

.50

.50

.50

.50 

.50

.60

.60 

8.50
.27
.60
.10

.003

.002

33.4
8.63

.60

.60

.60

.70

.70

.80

.80

.80

.80

.80

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

.90

23.40
.84
.90
.60

.008

.007

MAX 714
MAX 156

.90

.90
1*0
1.0
1.1

1.3
1.7
3.0
6.0
8.0

11
14
16
16
16

16
15
14
13
12

11
12
13
15
20

21
20
19
17 
16
15 

346.90
11.2

21
.90
.10
.12

MIN .10
MIN 0

14
14
13
12
12

11
11
10
9.5
9.0

8.5
8.5
8.0
8.0
8.0

8.0
8.5
8.8

12
13

18
22
25
30
25

22
20
18 
17
15

418.8
14.0

30
8.0
.13
.14

CFSM
CFSM

12
12
11
9.6

10

11
12
12
13
14

17
20
21
27
24

18
16
16
15
13

13
12
13
15
15

14
14
15 
15
15
14 

458.6
14.8

27
9.6
.13
.16

.30 IN

.08 IN

12
10
9.6
9.0
8.0

5.9
4.4
4.7
4.4
4.4

4.2
4.2
3.6
3.0
2.6

2.4
2.5
2.6
3.8
8.5

9.2
8.8
8.2
5.9
5.2

4.9
3.4
3.6
3 ft.*

4.2

167.1
5.57

12
2.4
.05
.06

4.13
1.07

5.6
6.1
6.1
6.1
3.9

2.7
2.6
2.2
1.6
1.4

1.3
1.2
.90
.90
.90

.80

.60

.40

.40

.30

.20
0
0
0
.10

.10

.40

.60 

.70
1.3
2.2 

51.60
1.66
6.1

0
.02
.02

2.4
2.9
2.2
1.4
1.6

1.6
3.2
2.9
4.2
3.5

3.6
3.9
4.9
6.6
6.6

6.9
5.4
4.9
3.5
3.2

3.2
2.3
1.9
1.4
.70

.70

.70

.60 

.50

.30
*.30 

88.00
2.84
6.9
.30
.03
.03

1.1
2.7

13
24
60

55
50
41
35
30

26
24
22
20
20

19
17
15
15
16

20
25
31
50
91

116
144
156 
151
149

1,438.8
48.0
156
1.1
.44
.49



LAKE OF THE WOODS BASIN 

051*40000 Bulldog Run near Warroad, Minn.

100

LOCATION.--Lat 48°51'30", long 95°20'•*&*", in.SE^s sec.7, T.162 N. , R.36 W. , Roseau County, near right bank 5 ft 
(2 m) downstream from culvert on county highway, 0.8 mi (1.3 km) upstream from mouth and-3-mi (fc km) south of 
Warroad. *"'" 2. O*-j

DRAINAGE AREA. - -JUL^mi 2 (36.8 km 2 ).

PERIOD OF RECORD.--March 1946 to November 1951, June 1966 to current year.

GAGE.--Nonrecording gage read once daily, and crest-stage gage. Altitude of gage is 1,090 ft (332 m), from 
topographic map.

AVERAGE DISCHARGE.--12 years (1946-51, 1967-73), 3.39 ft 3 /s (0.0960 m 3 /s), 3.24 in/yr (82 mm/yr).

EXTREMES.--Current year: Maximum discharge, 4.5 ft 3 /s (0.13 m 3 /s) Mar. 14 (gage height, 3.93 ft or 1.198 m); 
maximum gage height, 4.01 ft (1.222 m) Mar. 16 {backwater from ice); no flow for many days.

Period of record: Maximum discharge, 420 ft*/s (11.9 m 3 /s) June 10, 1947 (gage height, 6.91 ft or 2.106 
m); maximum gage height, 7.04 ft (2.146 m) Apr. 9, 1969 (from floodmark, backwater from ice); no flow for many 
days in most years.

REMARKS.--Records fair.

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13 
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIN
CFSH
IN.

OCT

DISCHARGEt IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG

CAL YR 1972 TOTAL 744.80 
WTR YR 1973 TOTAL 59.10

0
0
0
0
0
0

MEAN 2.04
MEAN .16

0
0
0
0
0

.10

.20

.60
2.0
3.0

4.0
4.3
4.4
4.4
4.0

2.0
1.0
.70
.50
.30

.30

.40

.50

.60

.70

.70

.50

.40

———— .20

0 0 36.20
0 0 1.17
0 0 4.4
000
0 0 .08
0 0 .09

MAX 65 MIN 0 CFSM
MAX 4.4 MIN 0 CFSM

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.50

.60

.50

.60

.50

.40

.30

.30

.20

.20

6.10
.20
.60
.10
.01
.02

.14

.01

.20

.20

.10

.10

.10

.30

.40

.40

.50

.50

.50

.60

.40

.30

.20

.20

.20

.10

.10

.10

.10

.20

.20

.20

.20

.10

.10

.10

.10

.10 

.10

7.00
.23
.60
.10
.02
.02

IN 1.95
IN .15

.10

.10

.10

.10
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.40
.013
.10

0
.0009
.001

! 0
0
0
0
0
0

SEP

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.60 
1.0 
1.2 
1.2 
1.0

1.0 
.90 
.90 
.80 
.80

9.40
.31
1.2

0
.02
.02
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LAKE OF THE WOODS BASIN 

05140500 East Branch Warroad River near Warroad, Minn.

101

LOCATION.--Lat 48°51'3»", long 9S°18'40", imSCUaHi seo.»-, T.162 N. , R.36 W., Roseau County, near right bank on 
piling at upstream side of highway bridge, jf mi (-S^km) upstream from mouth and t mi O km) south of Warroad. 

4.JT. y ,, / 7, g
DRAINAGE AREA.- 1-03 ml 2 (264 km 2 ). **

PERIOD OF RECORD.--March 1946 to September 1954, June 1966 to current year. Monthly discharge only for some 
periods prior to April 1947, published in WSP 1308.

GAGE.--Nonrecording gage read once daily and crest-stage gage. Altitude of gage is 1,080 ft (329 m) from topo 
graphic map).

AVERAGE DISCHARGE.--IS years (1946-54, 1966-73), 2.66 ft 3 /s (0.640 m 3 /s), 3.01 in/yr (76 mm/yr).

EXTREMES.--Current year: Maximum discharge, 99 ft 3 /s (2.80 m 3 /s) Sept. 28 (gage height, 5.90 ft or 1.798 m); no 
flow Dec. 6 to Mar. 2, July 23, 24.

Period of record: Maximum discharge, 1,340 ft 3 /s (37.9 m 3 /s) June 11, 1947 (gage height, 9.36 ft or 2.853 
m, from floodmark); no flow at times in most years.

REMARKS.--Records fair.

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUt AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

1

1

1
1
1
1

1
2
1
1
1

1
1
1 
1
1
1

34
1

1972
1973

.50

.80

.80

.90

.2

.2

.90

.80

.70

.60

.70

.80

.70

.70

.90

.90

.0

.2

.3

.6

.6

.2

.8

.2

.2

.2

.2

.3 

.3

.4

.5

.10

.10
2.2
.50
.01
.01

TOTAL
TOTAL

1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.5
1.4
1.3

1.2
1.1
1.0
.90
.80

.70

.60

.60

.50

.50

.40

.40

.30 

.20

.20

32.80
1.09
1.6
.20
.01
.01

5.191
2t212

.20

.20

.10

.10

.10

0
0
0
0
0

0
0
0
0
0

0
d
0
6
0

0
0
6
0
6

0
0
0o — , ...

.70 0 0
.023 0 0
• 20 0 0
000

.0002 0 0
000

.50 MEAN 14.2 MAX 255

.40 MEAN 6.06 MAX 98

0
0
.10
.20
.30

.60
1.0
2.0
3.5
5.0

7.0
9.0
9.5

10
9.5

9.0
6.5
8.0
7.5
7.2

7.0
7.0
7.0
7.5
9.0

12
12
11
10
9 c.9

198.90
6.42

12
0

.06

.07

MIN 0
MIN 0

8.5
8.0
7.5
7.0
6.6

6.2
5.9
5.6
5.4
5.2

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.5
7.0
9.5

15
17
16
16
15

13
11
9.5
9 0»c
8 e.5

253.1
8.44

17
5.0
.08
.09

CFSM .14
CFSM .06

7.8
7.2
6.5
6.1
6.1

6,5
6.8
8.2
7.8
8.5

14
16
15
13
11

10
9.7
8.7
7.3
6.0

5.3
8.0
9.0
9.4

10

11
11
10 
9.0
9 TP.7
9 A.4

284.0
9.16

16
5.3
.09
.10

IN 1.89
IN .81

9.7
6.6
9.5

11
7.0

5,5
4.5
4.0
3.7
3.5

3,5
3.5
3.0
2.5
2.2

2.1
2.5
3.5
4,8
5.8

6.6
8.7
9.9
9.0
7.3

6,8
7.2
9.5 

12
11

186.4
6.21

12
2.1
.06
.07

11
9.0
7.7
4.9
4.0

3.3
3.2
2.9
2.1
2.3

1.9
1.5
1.4
1.3
1.4

1.0
1.4
1,0
.60
.20

.10

.10
0
0
.30

1.2
1.2
2.0 
2.4
2 Q.7

3.0 

75.30
2.43

11
0

.02

.03

3.0
2.5
1.7
2.1
2.2

2.4
2.6
4.0
2.6
2.1

1.5
6.3

13
16
11

5.0
4.0
3.5
3.0
2.5

2.2
1.8
1.7
1.5
1.5

1.5
1.4
1.4 
1.5
1.3
1.2 

108.0
3.48

16
1.2
.03
.04

1.5
2.1
4.5

31
44

41
38
35
29
26

22
18
17
16
14

12
12
12
13
14

13
19
41
59
71

83
94
98
A A.OO

73

1*039.1
34.6

98
1.5
.34
.38
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05201000 Winnibigoshish Lake near Deer River, Minn.

LOCATION.--Lat 47°25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., Itasca County, at dam on Mississippi 
River, 1 mi (1.6 km) northwest of Little Winnibigoshish Lake, 14 mi (22 km) northwest of town of Deer River, 
and at mile 1,248 (2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 mi 2 (3,735 km 2 ).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend content^I only, published in WSP 
1308. Published as Winnibigoshish Reservoir near Deer River October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929. Prior to July 8, 1949, non- 
recording gage at same site, and July 9, 1949 to June 30, 1973, water-stage recorder at same site and at datum 
1,289.47 ft (393.03 m) above mean sea level, adjustment of 1912.

EXTREMES.--Current year: Maximum contents, 555,500 acre-ft (685 hm3) Oct. 8 (elevation, 1,298.79 ft or 395.87 m); 
minimum, 444,300 acre-ft (548 m) Mar. 2, 4-6 (elevation, 1,297.10 ft or 395.36 m).

Period of record: Maximum contents observed, 996,500 acre-ft (1.229 hm 3 ) July 30, 1905 (elevation, 
1,303.39 ft or 397.27 m); minimum observed, 33,680 acre-ft (41.5 hm 5 ) below zero of capacity table Oct. 20, 
1931 (elevation, 1,288.25 ft or 392.87 m).

REMARKS.--Reservoir is formed by Winnibigoshish Lake and several other natural lakes controlled by a concrete 
and timber dam, completed in 1884; storage began in 1884. Capacity between elevations 1,294.94 ft (394.70 m) 
and 1,303.14 ft (397.20 m)(maximum allowable range) is 653,570 acre-ft (806 hm 3 ) of which 416,270 acre-ft 
(513 hm 3 ) is controlled storage between elevations 1,294.94 ft (394.70 m) and 1,300.94 ft (396,53 m)(normal 
operating range). Contents shown herein are contents above elevation 1,288.94 ft (392.87 m). Water is used 
to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geolo 
gical Survey.

REVISIONS (WATER YEARS).--WSP 1308: 1905(M).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Date

Sept. 30. ..........................................
Oct . 31 ...........................................
Nov. 30. ..........................................
Dec. 31................ ...........................

Elevation 
(feet)

.............. 98.77

.............. 98.40

.............. 98.20

.............. 97.91

Contents 
(acre-feet)

553,800
529,800
516,600
497,400

Change in contents 
(acre-feet)

_
-24,000
-13,200
-19,200

CAL YR 1972.

Jan. 31
Feb. 28
Mar. 31
Apr. 30
May 31
June 30
July 31
Aug. 31 
Sept.30

-42,700

97
97
97
97
97
98
98
98
98

47
11
44
78
99
13
20
13
47

468
444
466
488
502
511
516
511
534

,600 -28
,900 -23
,600 +21
,900 +22
,700 +13
,900
,600
900

+ 9
+ 4
- 4

'400 +22

,800
,700
,700
,300
,800
,200
,700
,700
,500

WTR YR 1973. -19,400

NOTE.--Add 1,200.00 ft to obtain elevation above mean sea level.
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05201500 Mississippi River at Winnibigoshish Dam near Deer River, Minn.
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LOCATION.--i,at 47°25 I 42", long 94°03'00", in SW* sec.25, T.146 N., R.27 W., Itasca County, at dam 1 mi (2 km) 
northwest of Little Winnibogoshish Lake, 14 mi (23 km) northwest of town of Deer River, and at mile 1,248 
(2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 mi 2 (3,735 km2 ).

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Tailwater gage read twice daily. 
Datum of gage is at mean sea level, datum of 1929. Prior to June 30, 1973, gages at same sites with datum at 
1,289.47 ft (393.03 m) above mean sea level, adjustment of 1912. Prior to July 8, 1949, nonrecording head 
water gage at same site and datum in use.

AVERAGE DISCHARGE (unadjusted).--89 years, 509 ft 3 /s (14.4 m 3 /s), 4.79 in/yr (122 nun/yr).

EXTREMES.--Current year: Maximum daily discharge, 800 ft 3 /s (244 m 3 /s) Jan. 17-27; minimum daily, 150 ft 3 /s 
(4.25 m3 /s) June 5 to Sept. 1.

Period of record: Maximum daily discharge, 4,370 ft 3 /s (124 m3 /s) Aug. 6, 1905; no flow at times in 
several years.

REMARKS.--Daily discharge is computed on the basis of modified weir formula and corrected to conform with dis 
charge measurements, the head being determined from readings of headwater and tailwater gages. Flow com 
pletely regulated by Winnibigoshish Lake (see preceding page..

COOPERATION.--Daily discharge computed by Corps of Engineers; six discharge measurements made and records re 
viewed by Geological Survey.

OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL Y«
WTR YR

585
585
585
585
585

585
585
587
584
580

585
584
584
585
585

584
584
583
583
582

463
463
463
463
463

463
462
464
462
462
462 

16,775 16
541
587
462
.38
.43

1972 TOTAL
1973 TOTAL

463
462
462
463
462

462
463
462
462
462

463
462
462
462
462

462
462
580
580
580

682
682
682
682
682

682
682
682
680
tono OU

,414 21
547
682
462
.38
.42

1C7.C52
135,530

680
680
680
680
660

680
680
680
680
680

680
680
678
678
678

678
678
678
678
678

678
678
678
676
678

678
678
678
4. 7 Qore
t f oo r o
A 7 Q
O 1 O

,042
679
680
678
. 47
.54

MEAN
MEAN

678
678
678
678
676

676
676
676
676
675

675
675
717
717
717

775
800
800
800
800

800
800
800
800
800

800
800
797

7QA./ 7O

23,028
743
800
675
.52
.59

292 MAX
371 MAX

795
795
795
795
795

795
795
795
795
795

795
795
795
795
795

795
795
795
795
795

795
737
737
680
680

680
623
623

21,455
766
795
623
.53
.55

995 MINI
800 MIN

567
567
450
450
450

361
361
361
361
361

361
361
361
361
361

361
261
244
244
244

187
152
152
152
152

152
152
152
152
152
152 

9,155
295
567
152
.20
.24

90
150

152
152
152
152
152

152
152
152
152
152

152
152
152
152
153

153
153
153
153
152

153
153
153
153
153

153
153
153
153
153

4,575
153
153
152
.11
.12

CFSM .20
CFSM .26

153
153
153
153
153

153
153
153
153
153

153
154
153
153
153

154
153
153
153
153

153
153
153
153
153

153
153
153
153
153
153 

4,745
153
154
153
.11
.12

IN 2.76
IN 3.50

153
153
153
153
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

4,512
150
153
150
.10
.12

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150
150 

4,650
150
150
150
.10
.12

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150 
150

4,650
150
150
150
.10
.12

150
151
151
151
151

151
151
151
151
151

151
151
151
151
151

151
151
151
151
151

151
151
151
151
151

151
151
151
154
151

4,529
151
151
150
.10
.12
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05206000 Leech Lake at Federal Dam, Minn.

LOCATION.--Lat 47°12'23", long 94°18'31", in lot 2, sec.14, T.143 N., R.29 W., Cass County, at head of Leech Lake 
River on Waboose Bay, 5 mi (8 km) southwest of town of Federal Dam.

DRAINAGE AREA.--1,163 mi 2 (3,012 km 2 ).

PERIOD OF RECORD.--April 1884 to current year. Monthend contents only for some periods, published in WSP 1308. 
Prior to October 1956, published as "Leech Lake Reservoir."

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929. Prior to Dec. 31, 1884, nonre- 
cording gage 0.5 mi (0.8 m) north of outlet to Leech Lake River at datum 5.76 ft (1.76 m) lower. Dec. 31, 
1884, to May 24, 1931, nonrecording gage 0.5 mi (0.8 m) north of outlet to Leech Lake River and May 25, 1931, 
to June 30, 1973, water-stage recorder at same site and at datum 1,293.23 ft (394.18 m) above mean sea level, 
adjustment of 1912.

EXTREMES.--Current year: Maximum contents, 301,400 acre-ft (372 hm 3 ) Oct. 11 (elevation, 1,294.84 ft or 
394.67 m) ; minimum, 143,000 acre-ft (176 hm 3 ) Mar. 5, 6 (elevation, 1,293.53 ft or 394.27 m).

Period of record: Maximum contents observed, 734,300 acre-ft (905 hm 3 ) June 30, 1916 (elevation, 1,297.88 
ft or 395.59 m) ; minimum observed, 72,830 acre-ft (89.8 hm 3 ) below zero of capacity table Sept. 30, Nov. 19, 
1934, Jan. 9, 1935 (elevation, 1,291.52 ft or 393.66 m).

REMARKS.--Reservoir is formed by Leech Lake and several other natural lakes controlled by concrete and timber 
dam; storage began in 1884; original timber structure completed in 1884, replaced by present dam in 1902. 
Capacity between elevation 1,292.70 ft (394.02 m) and 1,297.94 ft (395.61 m)(maximum allowable range) is 
689.780 acre-ft (850 hm 3 ) of which 356,570 acre-ft (440 hm 3 ) is controlled storage between elevations 1,292.70 
ft (394.02 m) and 1,295.70 ft (394.92 m)(normal operating range). Contents shown herein are contents above 
elevation 1,292.20 ft (393.86 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geologi 
cal Survey.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Date Elevation 
(feet)

Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept. 30. .............................
Oct. 31. .................... ........
Nov. 30. .............................
Dec. 31. .............................

............................ 94.76

............................ 94.52

............................ 94.16

............................ 93.97

291,400
261,700
217,700
194,500

-29,700
-44,000
-23.200

CAL YR 1972.

Jan. 31 
Feb. 28 
Mar. 31 
Apr. 30 
May 31 
June 30 
July 31 
Aug. 31 
Sept.30

93.78
93.56
93.84
94.05
94.20
94.22
94.38
94.33
94.46

171,300
146,200
178,600
204,300
222,600
225,000
244,600
238,500
254,400

-36,200

-23,200
-25,100 
+32,400 
+25,700
-18,300 
+2,400 
+19,600 
-6,100 

+15,900

WTR YR 1973. -37,000

NOTE.--Add 1,200 ft to obtain elevation above mean sea level.
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05206500 Leech Lake River at Federal Dam, Minn.

LOCATION. -Lat 47°14'45", long 940 13'12", in sec.29, T.144 N., R.28 W., Cass County, on right bank at dam on 
Leech Lake River at town of Federal Dam, 2 mi (3 km) downstream from natural outlet of Leech Lake.

DRAINAGE AREA.--1,163 mi 2 (3,012 km 2 )

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tailwater gage. Datum of gage is at mean sea 
level, datum of 1929. Prior to June 30, 1973, gages (nonrecording headwater gage prior to July 3, 1948) at 
same sites with datum at 1,293.23 ft (394.18 m) above mean sea level, adjustment of 1912. May 27 to Nov. 30, 
1929, nonrecording gage at site 600 ft downstream at different datum.

AVERAGE DISCHARGE(unadjusted).--89 years, 351 ft 3 /s (9.94 m 3 /s), 4.10 in/yr (104 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 870 ft 3 /s (24.6 m 3 /s) Oct. 13, 15; minimum daily, 110 ft 3 /s 
(3.12 m 3 /s) Mar. 16-27.

Period of record: Maximum daily discharge, 2,520 ft 3 /s (71.4 m 3 /s) June 7, 1957 (result of dam failure); 
no flow at times.

REMARKS.--Discharge computed on basis of modified weir formula, the head being obtained from readings on tail- 
water gage and mean gage height from recording headwater gage. Flow completely regulated by Leech Lake (see 
preceding page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; five discharge measurements made 
and records reviewed by Geological Survey.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

OCT NOV DEC JAN FEB APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
HTR YR

815
815
815
815
815

815
825
815
805
815

815
860
870
860
870

860
860
840
840
840

840
840
830
840
840

840
830
840
830
830 
840 —

840
BIO
830
840
830

830
840
830
830
830

830
830
810
810
830

830
810
810
810
810

810
810
810
810
810

810
810
810
800
810

25,865 24,580 23
834
870
805
.72
.83

1972 TOTAL
1973 TOTAL

819
840
800
.70
.79

209,243
144,123

800
800
790
790
790

790
790
790
790
770

770
770
770
770
770

770
750
770
770
770

770
750
770
750
750

750
750
750
750
750
770

,890
771
800
750
.66
.76

MEAN
MEAN

790
750
750
730
750

730
730
730
730
730

730
730
730
730
730

730
730
730
750
730

730
730
790
710
730

710
730
790
690
710 
A onovo 

22,750
734
790
690
.63
.73

572 MAX
395 MAX

710
710
710
710
690

710
600
690
690
690

670
670
675
695
675

675
675
675
695
675

675
695
695
650
650

645
615
610

—————

19,015
679
710
610
.58
.61

975 MIN
870 MIN

558
55B
465
465
465

349
353
353
297
297

297
300
300
297
202

110
110
110
110
110

110
110
110
110
110

110
110
111
111
111
111 

7,320
236
558
110
.20
.23

99
110

111
111
111
111
111

111
111
111
111
111

111
111
111
111
112

112
112
111
111
111

112
113
113
112
112

113
112
112
112
112

3,346
112
113
111
.10
.11

CFSM .49
CFSM .34

112
112
112
112
112

113
113
113
112
113

114
113
113
113
114

113
113
113
112
112

112
113
112
112
112

113
112
113
113
113
113 

3,492
113
114
112
.10
.11

IN 6.69
IN 4.61

113
113
113
114
114

114
113
114
114
114

114
114
113
114
113

113
114
112
114
114

113
113
113
113
113

114
113
113
113
113

3,402
113
114
112
.10
.11

113
113
114
113
112

113
112
113
114
113

113
113
113
112
112

112
112
112
112
112

112
112
112
113
114

114
114
114
115
114
114 

3,501
113
115
112
.10
.11

11* 114
11* 114
11* 114
11* 116
11* 116

11* 115
11* 11*
11* 11*
115 114
115 115

11* 11*
11* 114
11* 114
11* 11*
11* 11*

11* 11*
11* 11*
11* 114
11* 11*
11* 114

11* 113
11* 115
11* 11*
11* 113
11* 114

114 11*
11* 11*
115 114
11* 114
11* 11*
11^ ~n— •• I-M.-

3,537 3,*25
11* 11*
115 116
11* 113
.10 .10
.11 .11
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05210500 Pokegama Lake near Grand Rapids, Minn.

LOCATION.--Lat 47°10'00", long 93°33'20", in mk sec.17, T.54 N., R.25 W., Itasca County, at narrows on U.S. 
Highway 169, 4 mi (6 km) south of Grand Rapids and at mi 1,184 (1,905 km) upstream from Ohio River.

DRAINAGE AREA.--3,265 mi 2 (8,456 km 2 ).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Pokegama Reservoir near Grand Rapids October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929. Priori to May 30, 1949, non- 
recording gage at Pooles Arm of Pokegama Lake 5 mi (8 km) northwest and May 31, 194'9f, to June 30, 1973, water- 
stage recorder at same site and at datum 1,264.89 ft (385.54 m) above mean sea level, adjustment of 1912.

EXTREMES.--Current year: Maximum contents, 60,840 acre-ft (75.0 hm 3 ) July 26 (elevation, 1,273.68 ft or 
388.22 m); minimum, 30,430 acre-ft (37.5 hm 3 ) Dec. 18 (elevation, 1,271.38 ft or 387.52 m).

Period of record: Maximum contents, 121,400 acre-ft (150 hm 3 ) May 8, 1897 (elevation, 1,277.92 ft or 
389.51 m); minimum observed, 4,520 acre-ft (5.57 hm 3 ) below zero of capacity table Sept. 30, 1934 (elevation, 
1,268.54 ft or 386.65 m).

REMARKS.--Reservoir is formed by Pokegama Lake and several other natural lakes controlled by concrete dam;
storage began in 1884; original timber dam completed in 1884, replaced by present structure in 1888-89. Capa 
city between elevation 1,270.42 ft (387.22 m) and 1,276.42 ft (389.05 m)(maximum allowable range) is 81,720 
acre-ft (101 hm 3 ) of which 53,150 acre-ft (65.5 m) is controlled storage between elevations 1,270.42 ft 
(387.22 m) and 1,274.42 ft (388.44 m)(normal operating range). Contents shown herein are contents above ele 
vation 1,268.92 ft (386.77 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geologi 
cal Survey.

REVISIONS (WATER YEARS).--WSP 1914: 1897(M).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Date

Sept . 30 ..........................................
Oct. 31. ........................................
Nov. 30. ................................. .
Dec. 31. .....................................

Elevation 
(feet)

.............. 73.36

.............. 73.13
72 32

.............. 71.47

Contents 
(acre-feet)

56,330
53,210
42,530
31.580

Change in contents 
(acre-feet)

-3,120
-10,680
-10.950

CAL YR 1972.

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 31 
Aug. 31 
Sept.30

-6,300

71.39
71.52
72.99
73.59
73.50
73.62
73.61
73.42
73.52

30,560
32,2l6
51,32(3
59,55d
58,270
59,980 '
59,840
57,120
58,550

-1,020
+1,650
+19,110
+8,230
-1,280
+1,710

-140
-2,720
+1,430

WTR YR 1973. +2,220

NOTE.--Add 1,200.00 ft to obtain elevation above mean sea level.
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05211000 Mississippi River at Grand Rapids, Minn.
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LOCATION.--Lat 47°13'56", long 93°31'48", in SW^NWj sec.21, T.55 N., R.25 W., Itasca County, in super-calendar 
room of Blandin Paper Mill in Grand Rapids, 400 ft (122 m) upstream from bridge on U.S. Highway 169, 2.5 mi 
(4.0 km) upstream from Prairie River, and at mile 1,182 (1,902 km) upstream from Ohio River.

DRAINAGE AREA.--3,370 mi 2 (8,730 km 2 ), approximately.

PERIOD OF RECORD.--October 1883 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "at Pokegama Dam near Grand Rapids" 1942-44.

GAGE.--Water-stage recorder. Datum of gage is 1,242.03 ft (378.57 m) above mean sea level, adjustment of 1929. 
See WSP 1914 for history of changes prior to Jan. 17, 1951.

AVERAGE DISCHARGE.--90 years, 1,144 ft j /s (32.40 m j /s).

EXTREMES.--Current year: Maximum discharge, 2,010 ft 3 /s (56.9 m 3 /s) Mar. 15 (gage height, 6.53 ft or 1.990 m); 
maximum gage height, 6.67 ft (2.033 m) Dec. 5 (backwater from ice); minimum daily discharge, 168 £t 3 /s 
(4.76 m j /s) July 20.

Period of record: Maximum discharge, 12,500 ft 3 /s (354 m j /s) Sept. 3, 1948 (gage height, 15.2 ft or 
4.633 m, from floodmark), caused by dam failure at gage, from rating curve extended above 4,500 ft j /s 
(127 m 3 /s by logarithmic plotting; maximum daily, 5,250 ft 3 /s (149 m 3 /s) Sept. 5, 8, 1905; no flow at times 
in several years.

REMARKS.--Records good except those for winter periods and those for periods of no gage-height record, which are 
fair. Flow completely regulated by Pokegama Lake (see preceding page). Backwater from Prairie River occurs 
at times in most years.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAM FES MAR APR MAY JUN JUL AUO SEP

1 ,730
2 ,620
3 ,660
4 ,690
5 ,700

6 ,720
7 ,670
6 ,600
9 ,660

10 1,620

11 1,640
12 1,680
13 1,660
14 1,630
15 1,620

16 1,660
17 1,730
16 1,730
1* 1,B40
20 1,B20

11 1,620
22 1,640
23 1,620
2« i,620
25 1,630

26 1,630
27 1,610
26 1,620
3Q 4 ft 3 ncV 1,620
30 1,630
31 1,660 

TOTAL, 53,620 5
MEAN 1,736
MAX 1,660
MIN 1,620

GAL YR 1972 TOTAL
WTR YR 1973 TOTAL

,670 1
,840
,630
,620
,660

,660
,660
,670
,670
,650

,850
,B30
,B30
,760
,900

,760
,770
,920
,940
,900

,900
,900
,660
,600
,640

,820
,760
,750

,700

,030 5
,634
,940
,700

580,815
371,905

,700
,700
,700
,700
,700

,650
,650
,650
,650
,650

,600
,600
,600
,600
,600

,600
,600
,600
,600
,600

,600
,600
,600
,600
,600

,600
,600
,600
,600
,600
,600 

0,350 5
,624
i700
,600

MEAN 1,
MEAN 1,

,600 1
,600 1
,600 1
,600 1
,600 1

,600 1
,600 1
,600 1
,600
,600

,610
,610
,610
,610
,610

,610
,610
,610
,610
,610

,620
,620
,620
,600
,570

,610
,710
,770

,310 4
,623
,770
,570

587 WAX
019 MAX

,570 1
,540
,520
,570
,530

,940
,640
,720
,690
,770

,740
,720
,670
,670
,660

,770
,740
,720
,670
,660

,650
,640
,610
1,560
1,560

1,550
1,540
1,530

5,790 3
1,635
1,770
1,520

2,650
1,940

,510 943 730 527 306 637 339
,420 944 730 416 315 466 341
,420 660 730 466 307 420 344
,360 620 730 459 346 324 306
,400 520 560 447 294 317 321

,410 470 520 446 274 322 323
,400 470 450 452 294 337 367
,260 470 420 462 306 352 432
,210 470 492 424 321 354 438
,200 470 620 477 306 354 446

,290 470 667 467 326 409 436
,260 470 601 445 336 476 430
,330 470 627 435 314 457 402
,560 470 572 407 297 526 360
,920 430 392 377 262 532 365

,900 430 541 318 246 517 367
,660 430 449 315 269 466 369
,640 450 490 326 267 436 320
,630 500 477 306 263 476 293
,100 530 476 311 166 400 253

962 670 429 339 171 443 234
691 730 374 330 166 434 276
531 730 407 316 216 430 231
419 730 375 335 243 456 236
367 730 523 335 192 463 293

406 730 615 339 266 424 272
369 730 596 332 530 430 333
374 730 599 325 697 443 331
574 730 563 324 671 420 310
770 730 592 315 676 427 267
9U1 ...... 586 -.—.. 666 420 —---•

5,964 17,947 17,159 11,581 10,421 13,454 10,079
1,160 598 554 366 336 434 336
1,920 944 601 527 697 637 446

374 430 374 306 166 317 231

MIN 309
MIN U6



PRAIRIE RIVER BASIN 

05212700 Prairie River near Taconite, Minn.

108

LOCATION.--Lat 47 0 23'20", long 93°22'50", in mkSWk sec.27, T.57 N., R.24 W., Itasca County, on left bank 12S ft 
(38 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from outlet of Lawrence Lake and 5 mi (8 km) 
north of Taconite.

DRAINAGE AREA.--360 mi 2 (932 km 2 ), approximately. 

PERIOD OF RECORD.--April 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,294.81 ft (394.66 m) above mean sea level, datum of 1929. Prior 
to Aug. 31, 1967, nonrecording gage at site 125 ft (38 m) downstream at same datum.

AVERAGE DISCHARGE.--6 years, 233 ft 3 /s (6.60 m 3 /s), 8.79 in/yr (223 mm/yr).

EXTREMES.--Current year: Maximum discharge, 500 ft 3 /s (14.2 m 3 /s) May 16 (gage height, 5.53 ft or 1.686 m); 
minimum, 47 ft 3 /s (1.33 m 3 /s) July 23 (gage height, 2.51 ft or 0.765 m).

Period of record: Maximum discharge, 3,250 ft 3 /s (92.3 m 3 /s) Apr. 17, 1969 (gage); height, 11.81 ft or 
3.600 m); minimum, 7.0 ft 3 /s (0.20 m 3 /s) Oct. 5, 1970 (gage height, 1.75 ft or 0.533 m).

REMARKS.--Records good except those for winter periods, which are fair. [ ;

04* QCT

DISC*A&GE f IN CUBIC FEtT P£H SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAI» FEb MAR APH MAY JUN JUU AUG SEP

1
2
3
4
5

6
7
e
9

10

11
12
13
14
IS

16
17
18
19
20

21
42
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,
CAL v*
HT« YR

NOTE.

lue ue
146 152
149 153
152 154
152 155

152 • 157
144 162
142 163
136 163
137 165

143 166
142 166
141 164
144 160
141 151

144 147
140 145
137 143
132 140
131 137

136 133
139 129
139 125
137 123
136 121

140 121
142 119
144 117 
143 112
142 107

4,401 4,298
142 143
152 166
131 107
.39 ,40
.45 .44

1972 TOTAL 80,668
1973 TOTAL 59,789

104
100
95
"1
88

83
61
80
78
76

7«4
73
70
70
69

68 •
66
69
69
69

69
69
69
69
69

69
70
70 
71
71
72

2,343
75,6
104
68

.21

.24

MEAN 220
MEAN 164

--No gage-height record Dec.

72
72
72
72
72

It
72
n
7i
74

75
75
76
78
78

76
79
79
79
80

80
81
81
82
81

00
80
79
7 M78
77
76

2,376
76.6

82
72

.21

.25

MAX
MAX

29 to

76
75
74
73
72

71
70
69
68
67

66
65
65
64
64

63
63
63
62
62

61
60
60
59
56

58
58
57

1,823
65.1

76
57

.18

.19

1,520
496

Jan. 21,

57
57
58
59
60

60
61
61
62
62

64
66
74
90

135

160
175
192
210
223

234
242
250
260
267

276
281
297
301 
302

5,000 8,
161
304
57
.45
.52

MIN 55 CFSM
MIN 48 CFSM

Jan. 26 to Feb

302
298
291
281
269

260
249
240
231
221

213
210
202
190
200

211
212
216
222
236

255
276
298
319
341

356
368
371 
366
355

059
269
371
190
.75
.83

.61

.46

. 27.

341
335
316
296
285

282
286
282
276
314

3d3
429
453
471
483

496
486
470
442
006

368
338
327
314
338

365
385
397
404
411 
424

11,605
374
496
276

1.04
1.20

IN 8.34
IN 6.18

424
408
397
373
341

305
272
249
22«
208

193
176
160
144
132

150
158
161
165
171

179
18?
23 1?
242
2 "t

296
315
30:< 
28"
27!i

7,382
246
424
132
.68
.76

260
246
227
20«
168

172
158
142
132
126

114
103
95
87
80

71
65
65
60
56

52
50
48
51
58

69
77
93
102
125
»39

3,518
113
260
48

.31

.36

145
149
150
151
147

146
142
139
143
151

160
172
185
194
200

204
201
193
187
178

168
160
155
146
140

135
129
122
118
115
115

4,840
156
204
115
.43
.50

123
141
154
168
182

191
193
191
165
177

16B
159
150
142
136

129
122
115
111
104

101
103
96
93

106

112
117
121
125
127

...*.• 

4,144
136
193
93
.36
.«3



SWAN RIVER BASIN 

05216860 Swan River near Calumet, Minn.

109

LOCATION.--Lat 47°17'20", long 93°13 I 54°, in SW% sec.35, T.56 N., R.23 W., Itasca County, on left bank 1.0 mi 
(1.6 km) downstream from Snowball Creek, 2.1 m (3.4 km) downstream from bridge on U.S. Highway 65 at outlet 
of Swan Lake and 3.1 mi (5.0 km) southeast of Calumet.

PERIOD OF RECORD.--January 1964 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,331.19 ft (405.75 m) above mean sea level, datum of 1929. Prior 
to June 5, 1964, reference point at same site and datum.

AVERAGE DISCHARGE.--9 years, 64.0 ft 3 /s (1.8 m 3 /s).

EXTREMES.--Current year: Maximum discharge, 146 ft 3 /s (4.13 m 3 /s) May 27 (gage height, 5.06 ft or 1.542 m); 
minimum, 7.2 ft 3 /s (0.20 m 3 /s) Oct. 16 (gage height, 4.39 ft or 1.338 m).

Period of record: Maximum discharge, 773 ft 3 /s (21.9 m 3 /s) Apr. 15, 1969 (gage height, 5.83 ft or 1.777 m): 
Minimum, 0.7 ft 3 /s (0.020 m 3 /s) Oct. 3, 6, 1970 (gage height, 4.23 ft or 1.290 m).

REMARKS.--Records good. Flow affected by natural storage in Swan Lake.

COOPERATION.--Additional discharge measurements and gage readings furnished by M. A. Hanna Mining Company.

IN CUBIC FEET PFR SECHNR, WATER YEA» OCTQBEB 1972 TO SEPTEMBER 1973

BAY

1
2
3
<l
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
2T
26
29
30
31

TOTAL
MEAN
MAX
MIN
CAL YR
WTft Yft

OCT

24
28
26
26
20

31
26
25
27
20

?6
25
23
19
17

14
15
16
15
17

25
27
20
27
27

30
29
31
34
35

789 1
25.5

40
14

1972 TOTAL
1973 TOTAL

NQV

3«

41
40
44

43
44
48
48
47

46
47
48
46
45

43
41
41
39
38

40
38
37
38
37

38
36
35
36
36

,240
41.3

35

21,359
19,420

DEC

37
37
36
36
36

36
38
39
40
30

38
30
38
18
40

40
40
40
41
42

03
03
43
42
43

43
43
03
45 
53
54 

1,263
40.7

54
36

MEAN
MEAN

JAN

54
50
55
55
54

52
52
50
49
48

48
48
47
47
48

47
48
47
46
46

45
45
47
46
46

45
46
45
45
45
47

1,497
48,3

55
45

58.4 MAX
53.2 MAX

FEB

47
06
46
05
44

03
42
43
43
03

43
43
42
03
41

43
43
43
01
41

40
39
38
39
38

36
34
34

1,163
41.5

47
34

454 MIN
138 MIN

MAR

33
29
29
28
27

26
27
29
29
28

32
38
46
62
77

86
93
95
95
90

87
86
85
83
85

85
86
90
88
88
88 

1,950
62.9

95
26

13
12

APR

86
81
78
76
72

71
68
66
64
58

56
56
48
46
50

51
55
59
65
73

76
81
87
87
87

87
87
87
A/1
at

2,123
70.8

87
46

MAY

81
81
81
81
81

81
87
94
106
117

128
138
138
138
128

120
120
113
109
106

98
98
102
106
117

128
138
138
133
120
124

3,434
111
138
81

JUN

120
113
113
106
98

98
98
94
91
91

87
81
79
76
70

70
65
62
54
54

50
57
62
62
67

76
79
76
73
70

2,396
79.9
120
54

JUL

70
62
56
52
50

46
45
42
an
43

41
36
28
29
26

22
18
19
17
15

14
12
12
18
27

31
34
43
46
54
58

1,110
35.6

70
12

AI)G

•57
•57
56
53
52

60
59
62
59
59

58
56
53
51
51

54
51
52
53
54

52
49
47
45
43

05
44
39
39
40
41

1,591
51.3

62
39

StP

42
45
48
44
40

38
38
37
37
32

29
28
26
21
19

17
17
15
14
13

15
14
15
16
24

31
34
36
38
41

864
28.8

48
13



110 SANDY RIVER BASIN

05218500 Sandy Lake at Libby, Minn.

LOCATION.--Lat 46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, on dam on Sandy River at 
Libby, 1.2 mi (1.9 km) above mouth, and 14 mi (23 m) north of McGregor.

DRAINAGE AREA.--421 mi 2 (1,090 km 2 ).

PERIOD OF RECORD.--July to December 1893, October to December 1894, July 1895 to current year. Monthend con 
tents only for some periods, published in WSP 1308. Published as Sandy Lake Reservoir at Libby October 1941 
to September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929. Prior to Sept. 23, 1949, non- 
recording gage at same site and Sept. 24, 1949, to June 30, 1973, water-stage recorder at same site at datum 
1,207.71 ft (368.11 m) above mean sea level, adjustment of 1912.

EXTREMES.--Current year: Maximum contents, 55,260 acre-ft (68.1 hm 3 ) Aug. 6 (elevation, 1,216.60 ft or 370.82 m) 
minimum, 34,390 acre-ft (42.4 hm 3 ) Feb. 12 (elevation, 1,214.24 ft or 370.10 m).

Period of record: Maximum contents, 167,200 acre-ft (206 hm 3 ) May 19, 1950 (elevation, 1,224.82 ft or 
373.33 m); minimum observed, 5,950 acre-ft (7.34 hm 2 ) below zero of capacity table Jan. 20, 1921 (elevation, 
1,207.96 ft or 368.19 m).

REMARKS.--Lake is formed by concrete dam which controls Sandy, Flowage, Snake, and Aitkin Lakes. Storage began 
in 1893; original timber crib dam completed in 1895, replaced by present structure jin 1911. Capacity between 
elevation 1,214.31 ft (370.12 m) and 1,221.31 ft (372.26 m)(top of structure) is 73L330 acre-ft (90.4 hm ), 
of which 37,550 (46.3 m) acre-ft is controlled storage between elevations 1,214.31 itt (370.12 m) and 1,218..51 
ft (371.34 m)(normal operating range). Contents shown herein are contents above elevation 1,209.03 ft 
(368.51 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geolo 
gical Survey.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Date Elevation 
(feet)

Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept.30. 
Oct. 31. 
Nov. 30. 
Dec. 31.

16.57
15.86
15.32
14.59

CAL YR 1972.

Jan. 31 .. 
Feb. 28.. 
Mar. 31.. 
Apr. 30.. 
May 31.. 
June 30. . 
July 31.. 
Aug. 31.. 
Sept.30.

WTR YR 1973.

54,940
48,350
43,550
37,280

-6,590
-4,800
-6,270

-2,790

14.30
14.29
15.80
16.28
16.31
16.33
16.49
16.17
16.40

34,870
34,790
47,790
52,260
52,540
52,730
54,220
51,240
53,380

-2,410
-80

+13,000
+4,471

+ 280
+ 190

+1,492
-2,980
+2,140

-1,560

NOTE.--Add 1,200.00 ft to obtain elevation above mean sea level.



SANDY RIVER BASIN 

05219000 Sandy River at Sandy Lake Dam, at Libby, Minn.

Ill

LOCATION.--Lat 46°47'20", long 93°19 I 10", in sec.25, T.50 N., R.24 W., Aitkin County, on dam on Sandy River at 
Libby, 1.2 mi (1.9 km) above mouth, and 14 mi (2.3 km) north of McGregor.

DRAINAGE AREA.--421 mi 2 (1,090 km2 ).

PERIOD OF RECORD.--July 1893 to March 1894, July 1894, November 1894 to March 1895, August 1895 to current year. 
Monthly discharge only for some periods, published in WSP'1308. Published as "below Sandy Lake Reservoir" 
1893-1916.

GAGE.--Water-stage recorders on headwater and tailwater. Datum of gages is at mean sea level, datum of 1929. 
Prior to June 30, 1973, gages (nonrecording gages prior to June 20, 1949) at same site with datum at 1,207.71 
ft (368.11 m) above mean sea level, adjustment of 1912.

AVERAGE DISCHARGE (unadjusted).--78 years (1895-1973), 213 ft 3 /s (6.03 m 3 /s), 6.87 in/yr (173 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 975 ft 3 /s (27.6 m 3 /s) Nov. 9; minimum daily, no flow July 23. 
Period of record: Maximum daily discharge, 3,740 ft 3 /s (106 m 3 /s) July 12, 1897; no flow at times.

REMARKS.--Discharge, computed on basis of head over dam, using modified weir formula, head being obtained from 
headwater and tailwater recorder records. Flow completely regulated by Sandy Lake (see preceding page).

COOPERATION.--Five discharge measurements made and records reviewed by Geological Survey, Computations of daily 
discharge furnished by Corps of Engineers.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 775
2 770
3 336
4 344
5 344

6 344
7 340
8 336
9 336
10 340

11 340
12 340
13 340
14 336
15 336

16 336
17 336
18 336
19 336
20 332

21 328
22 324
23 320
24 320
25 316

26 316
27 316
28 316
29 316 
30 316
•» * ^ * *.

316
312
300
376
426

438
584
828
975
960

960
960
945
945
945

780
792
420
444
444

438
432
365
365
360

360
360
292
304
234

TOTAL 11,137 16,660
MEAN 359
MAX 775
MIN 316
CFSM .85
IN. .98

CAL YR 1972 TOTAL
WTR YR 1973 TOTAL

555
975
234
1.32
1.47

172,492
110,778

234
231
204
192
192

189
186
180
180
180

180
180
180
180
183

183
183
186
186
189

189
192
192
192
192

189
189
189
1 ROlo" 

186
1 Q A
loO

5,883
190
234
180
.45
.52

MEAN
MEAN

183
183
186
126
126

126
126
128
128
126

126
126
126
124
124

93
93
93
93
90

90
90
61
61
61

61
61
60 
60
61
62 

3,254
105
186
60
.25
.29

471 MAX
304 MAX

62
61
61
60
60

60
61
62
48
48

48
47
47
31
31

31
31
31
31
31

31
31
31
15
15

15
15
15

—————

1,110
39.6

62
15

.09

.10

1,880
975

15
15
15
15
15

15
15
15
15
15

15
15

118
162
288

468
384
540
576
648

702
735
576
548
593

623
738
729
800 
790
790 

10,988
354
800
15
.84
.97

MIN 32
MIN 0

770
740
600
474
378

267
190
196
198
101

104
105
107
108
108

108
107
210
309
306

582
546
534
534
774

756
604
534 
534
534

11,418
381
774
101
.91

1.01

CFSM 1.12
CFSM .72

421
372
368
36B
372

372
376
774
720
729

720
900
864
852
608

640
456
528
528
534

372
285
285
285
282

522
615
600 
600
608

16,339 6
527
900
282
1.25
1.44

IN 15.24
IN 9.79

400
405
410
414
414

418
285
294
294
294

300
303
306
208
214

110
111
112
113
113

112
112
112
112
113

110
105
104 
104
103

,605
220
418
103
.52
.58

104
107
108
109
110

56
57
58
58
58

59
59
59
59
59

59
59
60
60
60

30
30
0

25
24

24
119
324 
324
315
312 

2,945
95.0
324

0
.23
.26

3O9
306
306
210
216

112
618
582
690
660

675
698
698
698
698

698
698
564
570
570

570
564
564
396
588

570
570
570 
570
396 
404

16,338
527
698
112

1.25
1.44

404
404
404
408
408

408
408
408
408
408

408
408
408
408
309

312
312
109
112
112

113
113
113
114
114

114
113
113 
114
114

8,101
270
408
109
.64
.72



112 MISSISSIPPI RIVER MAIN STEM 

05220500 Mississippi River below Sandy River, near Libby, Minn.

LOCATION.--Lat 46°47'23", long 93°19'43", in SE^NE'-s sec.25, T.50 N., R.24 W., Aitkin County, on right bank 600 
ft (183 m) downstream from Sandy River, 0.8 mi (1.3 km) northwest of Libby, and at mile 1,106 (1,780 km) 
upstream from Ohio River.

DRAINAGE AREA.--5,060 mi 2 (13,100 km 2 ), approximately. 

PERIOD OF RECORD.--April 1930 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,204.06 ft (367.00 m) above mean sea level, datum of 1929. Prior 
to July 28, 1931, nonrecording gage at site 600 ft (783 m) upstream at datum 3.16 ft (0.96 m) higher.

AVERAGE DISCHARGE.--43 years, 1,969 ft 3 /s (55.76 m 3 /s), 5.28 in/yr (134 mm/yr).

EXTREMES.--Current year: Maximum discharge, 4,050 ft 3 /s (115 m 3 /s) Mar. 19 (gage height, 10.08 ft or 3.072 m, 
backwater from ice); maximum gage height, 10.21 ft (3,112 m) Mar. 18 (backwater from ice); minimum discharge, 
474 ft 3 /s (13.4 m 3 /s) July 23 (gage height, 2.44 ft or 0.744 m).

Period of record: Maximum discharge, 16,000 ft 3 /s (453 m 3 /s) May 17, 1950 (gagei height, 20.02 ft or 
6.102 m); minimum, 83 ft 3 /s (2.35 m 3 /s) Nov. 16, 1936 (gage height, 1.44 ft or 0.4|39 m).

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by powerplants and 
Winnibigoshish, Leech, Pokegama, and Sandy Lakes (see p. 102, 104, 106, 110).

REVISIONS (WATER YEARS).--WSP 1914: 1958.

DISCHARGE, IN CUBIC FEET PES SECOND, HATES YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY DCT NQV DEC JAN PEP MAR APR MAY JUN JUL AUO StP

1
2
3
4
5

6
7
e
9

10

11
12
13
1«
15

16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

TOTAL
MEAIN
MAX
MJN
CFSM
IN.

CAL YR
KT« YR

2,930
2,750
2,520
2,<*SO
2,470

2,550
2,560
2,570
2,530
2,510

2,510
2,480
2,470
2,490
2,070

2,450
2,430
2,420
2,160
2,090

2,570
2,620
2,640
2,640
2,630

2,630
2,640
2,620
2,610
2,590

2,620
2,770
3,110
3,23U
3,190

3,210
3,390
3,560
3,650
3,620

3,580
3,550
3,510
3, 050
3,310

3,170
3,010
2,770
2,720
2,660

2,630
2,600
2,540
2,500
2,460

2,000
2,300
2,200
2,100
2,030

79,260 67,860
2,557
2,930
2,420

.51

.56

1972 TOTAL
1973 TOTAL

2,929
3,650
2,030

.56

.65

993,769
677,385

1,970
1,900
1,860
1,850
1,840

1.630
1,630
1,630
1,830
1,630

1,830
1,630
1,630
1,630
1,630

1,640
1,8UQ
1,840
1,640
1,840

1,6UO
1,600
1,640
1,640
1,640

1,600
1,600
1,840
1,640
1,840
1,850

57,170
1 ,844
1.970
1,630

.36

.42

MEAN
MEAN

1,650
1,850
1,850
1,650
1,850

1.850
1,850
1 ,860
1,660
1,860

1,660
1,860
1,860
1,860
1,860

1,860
1,860
1,870
1,670
1,880

1,860
1,880
1,870
1,860
1,850

1,860
1,870
1,880
1,880
1,880
1,870

57,750
1,863
1,880
1,850

.37

.42

2,715
1,856

1,870
1,660
1,860
1,850
1,840

1,820
1,810
l,boo
1,790
1,780

1,760
1,730
1,720
1,710
1,700

1,700
1,700
1,680
,670
,660

,660
,650
,650
,650

1,650

1,660
1,670
1,660

46,560
1,735
1,870
1,650

.34

.36

MAX 7,000
MAX 4,020

1,660 2,600
1,660 2,630
1,690 2,470
1,690 2,220
1,690 1,960

1,700
1,700
1,720
1,720
1,710

1,700
1,780
1,900
2,200
2,500

2,900
3,450
3,800
4,020
3,950

1,700
,500
,470
1,390
,280

,250
,180
,120
,100
,140

,220
,330
,030
,470
,630

3,770 1,930
3,360 2,130
2,870 2,220
2,530 2,290
2,260 2,010

2,190 2,360
2,200 2,160
2,320 2,110
2,380 2,100
2,300 2,080

73,910 53,680
2,384 1,796
0,020 2,630
1,680 1,100

,07 .35
.54 .40

HIN 741 CFSM
WIN 064 CFSM

1,960 2,160 1,350
1,960 2,110 1,240
2,020 2,020 1,150
2,010 1,990 1*060
1,960 1,980 997

1,860 1,870 951
2,120 1,750 . 897
2,620 1,730 854
2,660 1,750 850
2,650 1,680 828

2,900 1,540 803
3,090 1,450 776
3,120 1,370 720
3,030 1,240 744
2,710 1,120 772

2,470 1,020 721
2,210 982 643
2,200 938 594
2,120 929 593
2,010 954 590

1,670 942 561
1,820 951 513
1,830 968 484
1,650 965 532
2,180 1,020 589

2,570 1,320 650
2,720 1,400 754
2,710 1,440 974

• ^ 11 A2,630 1,470 i,e«v
2,440 1,4(10 1,410

72,560 42,539 26,320
2,341 1,418 849
3,120 2,160 1,460
1,820 929 464

.46 .28 .17

.53 .31

.54 IN 7.31 '

.37 IN 4.96

,19

1,500
1,510
1,420
1,220
1,030

1,210
1,450
1,710
2,300
2,160

1,940
1,760
1,740
1,750
1,730

1,740
1,690
1,620
1,590
1,570

1,610
1,600
1,450
1*360
1,420

1,430
1,400
1,420
1,310
1,210
1,170 

46,120
1,552
2*300
1*030

• 31
.35

1,170
1,170
1*140
1,120
1,110

1,160
1*170
1*180
1*190
1*200

1.200
1*210
1,190
1*110
1,0)0

990
694
602
761
716

663
671
662
661
710

769
663
916
941
945

•••••• 

29,196
960

1,210
662
.!»
.22
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05227500 Mississippi River at Aitkin, Minn.

LOCATION.--Lat 46°32'26", long 93°42'26", in Wh sec.24, T.47 N., R.27 W., Aitkin County, on right bank at up 
stream side of highway bridge at north edge of Aitkin, 1 mi (1.6 km) downstream from Mud River and at mile 
1,055.9 (1,698.9 km) upstream from Ohio River.

DRAINAGE AREA.--6,140 mi 2 (15,900 km 2 ), approximately. 

PERIOD OF RECORD.--March 1945 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,182.41 ft (360.40 m) above mean sea level, datum of 1929 (levels 
by Corps of Engineers). Mar. 1, 1945, to Mar. 14, 1961, nonrecording gage, and Mar. 15, 1961, to Sept. 30, 
1967, water-stage recorder at same site at datum 3.0 ft (0.9 m) higher. Diversion channel: Nonrecording 
gage. Datum of gage is 1,182.02 ft (360.28 m) above mean sea level, datum of 1929. Apr. 9, 1955, to Apr. 10, 
1956, nonrecording gage at site 4 mi (6 km) downstream at different datum. Apr. 11, 1956, to Sept. 30, 1967, 
nonrecording gage at same site at datum 3.0 (0.9 m) ft higher.

AVERAGE DISCHARGE.--28 years, 2,892 ft 3 /s (81.9 m 3 /s), 6.40 in/yr (163 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 6.980 ft 3 /s (198 m3 /s) Mar. 24; minimum, 786 ft 3 /s (22.3 m 3 /s) 
Sept. 24. River gage: Maximum discharge, 4,540 ft 3 /s (129 m 3 /s1 Mar. 22 (gage height, 2.13 ft or 3.697 m, 
backwater from ice); minimum, 786 ft 3 /s (22.3 m 3 /s) Sept. 24 (gage height, 2.94 ft or 0.896 m). Diversion 
gage: Maximum discharge, 2,670 ft 3 /s (75.6 m 3 /s) Mar. 24 (gage height, 11.70 ft or 3.566 m, backwater from 
ice); no flow on many days.

Period of record: Maximum discharge, 20,000 ft 3 /s (566 m 3 /s) May 20, 1950 (gage height, 22.49 ft or 
6.855 m, present datum); minimum, 151 ft 3 /s (4.28 m 3 /s) Sept. 1, 1961 (gage height, 0.60 ft or 0.183 m).

REMARKS.--Records good except those for winter periods, which are fair. Slight regulation by powerplants and by 
Winnibigoshish, Leech, Pokegama, and Sandy Lakes (see p. 102, 104, 106, 110). Water diverted at medium and 
high stages into Aitkin diversion channel 6.5 mi (10.5 km) above station, bypasses station and returns to 
river 15.5 mi (24.9 km) below station. Diversion began Apr. 2, 1955. These records include flow in diversion 
channel.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1973

DAY OCT NOV UEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 3,610
2 3,530
3 3,350
* 3,120
5 2,9BO

6 2,930
7 2,940
8 2,970
9 2*960

10 2,960

11 2,880
12 2,910
13 2,870
14 2,880
15 2,840

16 2,790
17 2,820
18 2,740
19 2,710
20 2,660

21 2,700
22 2,790
23 2,890
24 2,970
25 2,980

26 3,050
27 3,110
28 3*150
29 3,180
30 3*180
31 3*180 

TOTAL 92,630
MEAN 2,988
MAX 3,610
MIN 2,660
CFSM .49
IN. .56

3*190
3,350
3,910
4,400
4,630

4,700
4,830
5,000
5,180
5,230

5,190
5,100
4,910
4,710
4,380

4,160
4,030
3,880
3*6?0
3,480

3,400
3,290
3,170
3,080
2,980

2,880
2,800
2,700
2,640
2,580

117,400
3,913
5,230
2*580

.64

.71

2,540
2, bOO
2, -»80
2,450
2,400

2,340
2,320
2,300
2*280
2,270

2,260
2,250
2,240
2,240
2,240

2*250
2,240
2,240
2*230
2*220

2*230
2.220
2*230
2.220
2.220

2.220
2.220
2.210
2.200
2.200
2.200 

70.660
2.279
2.540
2.200

.37

.43

CAL YR 1972 TOTAL 1*395.275 MEAN
MTR YR 1973 TOTAL 916*866 MEAN

2.200
2.200
2.200
2,190
2,190

2,200
2,190
2,190
2*200
2,190

2,190
2,190
2,180
2,190
2,200

2,210
2,200
2,190
2*180
2,160

2,150
2,140
2.130
2,120
2,110

2,100
2,090
2,080
2,080
2,070
2,070 

66,980
2*161
2,210
2,070

.35

.41

3,812
2,512

2,070
2,060
2*060
2,060
2*060

2*060
2*060
2,050
2*050
2*050

2,040
2,030
2,020
2,010
2,000

1*980
1,970
1,960
1,950
1,950

1,950
1,950
1,950
1,950
1,950

1*950
1*950
1,950

56,090
2,003
2,070
1*950

.33

.34

1,950
1,950
1,950
1,960
1,980

1,980
1*990
2,000
2,010
2,040

2,070
2,120
2,170
2,280
2,450

2,720
3,110
3,560
4,040
4,850

5,730
6,440
6,820
6,980
6,270

4,750
3,870
3,640
3*580
3,550
3,510 

104,320
3,365
6,980
1,950

.55

.63

MAX 10,500 MIN
MAX 6,980 MIN

3,510
3,570
3,570
3,420
3,180

2,880
2,690
2,500
2,280
2,160

2,010
1*880
1,780
1,690
1,670

1,740
1,850
1,990
2,120
2,200

2,340
2,600
2,780
2,890
3,000

3,070
3,020
2,930
2,720
2,620

2,580
2,500
2,470
2,470
2,480

2,500
2,660
3,020
3,450
3,680

3,820
4,000
4,140
4,210
4,040

3,760
3,380
3,050
2,850
2,690

2,510
2,380
2,300
2,360
2,680

3,150
3,580
3*790
3*780
3,690
•* C 1 A

76,660 97,480
2,555
3,570
1,670

.42

.46

954 CFSM
789 CFSM

3,145
4,210
2.300

.51

.59

.62

.41

3,270
3,070
3,000
2,920
2,810

2,760
2,630
2,540
2,490
2,460

2.390
2*220
2,060
1.820
1,700

1,540
1,400
1,330
1,290
1*270

1.270
1,260
1,250
1,250
1,270

1,320
1,550
1,780
1,830
1*850

59,600
1,987
3,270
1,250

.32

.36

IN 8.45
IN 5.55

1*820
1,900
1,890
1.770
1.620

1*530
1.450
1.390
1.360
1.440

1*400
1.320
1.250
1*180
1*140

1*140
1*110
1*040

977
934

912
894
866
855
963

1,100
1,240
1,450
1,810
2,120
2,210

42*081
1,357
2*210

855
.22
.25

2,230
2,250
2,210
2,110
1,920

1,970
2*460
2*950
3.530
3,970

3,890
3,570
3,540
3*340
3.410

3.600
3.560
3.250
3.240
3.550

3.330
3,140
2.990
2,770
2,610

2, e>90
2,570
2,500
2,430
2,310
2,080

89,870
2,899
3,970
1*920

.47

.54

2*000
1*940
1*980
2*100
2.050

1*910
1*850
1*810
1.770
1*730

1*690
1.'650
1*620
1*570
1*490

1*390
1*260
1*110
1.060

978

B98
852
817
789
841

920
1*120
1*300
1*320
1*280

43*095
1.437
2*100

789
.23
.26
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05230500 Pine River Reservoir at Cross Lake, Minn.

LOCATION.--Lat 46°40'09", long 94°06'44", in SW%NW% sec.21, T.137 N., R.27 W., Crow Wing County, at dam on Pine 
River, at outlet of Cross Lake at village of Cross Lake.

DRAINAGE AREA.--562 mi 2 (1,456 km 2 ).

PERIOD OF RECORD.--March 1886 to current year. Monthend contents only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929 (levels by Corps of Engineers). 
Prior to May 3, 1949, nonrecording gage at same site and datum.

EXTREMES.--Current year: Maximum contents, 99,710 acre-ft (122 hm 3 ) July 10 (elevation, 1,229.42 ft or 374.73 m); 
minimum, 72,760 acre-ft (89.7 hm 3 ) Feb. 26 (elevation, 1,227.40 ft or 374.11 m).

Period of record: Maximum contents observed, 173,600 acre-ft (214 hm 3 ) July 10, 1916 (elevation, 234.56 ft 
or 376.29 m); minimum observed, 1,310 acre-ft (1,62 hm 3 ) below zero of capacity table Aug. 20, 1918 (eleva 
tion, 1,217.67 ft or 371.15 m).

REMARKS.--Reservoir is formed by Trout, Whitefish, Rush, and Cross Lakes and several other natural lakes con 
trolled by timber crib dams; storage began in 1886; dam completed in 1886. Capacity between elevations 
1,226.32 ft (373.78 m) and 1,234.82 ft (376.37 m)(maximum allowable range) is 118,710 acre-ft (146 hm 3 ) of 
which 53,280 acre-ft (65.7 hm 3 ) is controlled storage between elevations 1,226.32 ft (373.78 m) and 1,230.32 
ft (375.00 m)(normal operating range). Contents shown herein are contents above an elevation 1,218.67 ft 
(371.45 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers in terms of cfs-days and converted to acre-feet by Geolo 
gical Survey.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Date Elevation 
(feet)

Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept. 30. .............................
Oct. 31............. .................
Nov. 30. .............................
Dec. 31. .............................

............................ 29.16

............................ 29.00

............................ 28.67

............................ 28.15

96,200
94,000
89,550
82,610

-2.200
-4,450
-6,940

CAL YR 1972.

NOTE.--Add 1,200.00 ft to obtain elevation above mean sea level.

+ 690

Jan. 31 .................................
Feb. 28............ .....................
Mar. 31. ................................
Apr. 30. ................................
May 31.. ...............................
June 3 0 .................................
July 31 .................................
Aug. 31. ................................
Sept. 30. ................................

WTR YR 1973. ..........................

......................... 27.58

......................... 27.42

......................... 28.48

......................... 29.34

......................... 29.12

......................... 29.33

......................... 29.24

......................... 29.16

......................... 29. 12

.........................

75,110
73,020
87,010
98,610
95,620
98,480
97,250
96,160
96,970

-

-7,500
-2,090

+13,990
+11,600
-2,990
+2,860
-1*230
-1,090

+ 810

+ 770
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05231000 Pine River at Cross Lake Dam, at Cross Lake, Minn.

115

LOCATION.--Lat 45°40'09", long 94°06'44", in SW%NW?j sec.21, T.137 N., R.27 W., Crow Wing County, at dam at out 
let of Cross Lake at Village of Cross Lake.

DRAINAGE AREA.--562 mi 2 (1455 km 2 ).

PERIOD OF RECORD.--April 1886 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "below Pine River Reservoir" 1895-1916, 1929, and as "at Pine River Dam, at Cross Lake" 1941-56.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tailwater gage, read twice daily. Datum of gages 
is 1,216.32 ft (370.73 m) above mean sea level, datum of 1929. Mar. 26, 1886, to May 31, 1929, nonrecording 
gages on headwater and tailwater at same sites and datum. June 1 to Nov. 30, 1929, nonrecording gage in tail- 
water at datum 1.60 ft (0.49 m) lower. Dec. 1, 1929, to May 2, 1949, nonrecording gage on headwater and 
Dec. 1, 1929, to August 1949, nonrecording gage on tailwater at present sites and datum.

AVERAGE DISCHARGE (unadjusted).--87 years, 215 ft 3 /s (6.09 m 3 /s), 5.20 in/yr (132 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 520 ft 3 /s (14.7 m 3 /s) May 13-15; minimum daily, 20 ft 3 /s 
(0.57 m 3 /s) Apr. 10-20.

Period of record: Maximum daily discharge, 2,250 ft 3 /s (63.7 m 3 /s) in June 1896 (does not include flow 
bypassing dam through crevasse); no flow at times.

REMARKS.--Discharge computed principally on basis of modified weir formula, the head being obtained from twice- 
daily readings on tailwater gage and from headwater recorder. Flow completely regulated by Pine River Res 
ervoir (see preceding page).

COOPERATION.--Computations of daily discharge furnished by Corp^ of Engineers; five discharge measurements made 
and records reviewed by Geological Survey.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, I^ATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
^TR YR

285
285
2B5
285
285

285
285
285
285
285

285
285
285
285
285

285
285
28528'5

285

285
285
285
285
285

285
285
285
oocC OP

285 
285 —

8,835 12
265
285
285
.51
.58

1972 TOTAL
1973 TOTAL

285
298
340
360
360

360
370
410
425
425

435
435
435
440
440

435
435
435
430
425

430
430
430
430
425

425
425
425
425
425

,248 12
408
440
285
.73
.81

147,833
96,347

425
425
425
425
425

425
425
425
425
425

425
425
425
425
425

425
425
425
425
425

330
330
330
330
330

330
330
320
320
320 
320

,090
390
425
320
.69
.80

MEAN
MEAN

320
320
320
320
320

320
320
320
320
320

320
320
320
320
320

393
400
400
400
400

400
400
400
400
400

400
400
400
400
400 
400

11,193
361
400
320
.64
.74

404 MAX
264 MAX

400
400
400
400
400

322
315
315
315
223

210
210
210
210
210

210
210
210
210
210

210
210
210
210
210

210
156
145

—————

7,151
25«5
400
145
.45
.47

1,220
520

145
145
145
145
145

145
145
145
145
145

145
145
241
250
250

250
250
250
250
250

250
250
183
170
170

170
170
170
170 
170 
170

5,774
186
250
145
.33
.38

MIN 130
MIN 20

170
170
170
170
107

95
64
60
60
20

20
20
20
20
20

20
20
20
20
20

56
B7
90
133
186

246
250
250
250 
250

3,084
103
250
20
.18
.20

CFSM .72
CFSM .47

250
250
250
303
320

320
320
320
320
320

320
487
520
520
520

350
350
254
250
250

250
210
210
464
500

500
500
500
250 
250
250 

10,678
344
520
210
.61
.71

IN 9.79
IN 6.38

250
250
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
200
200 
200

6,100
203
250
200
.36
.40

200
200
200
200
200

200
200
200
200
283

300
300
300
30O
300

300
225
200
200
200

171
165
165
165
165

165
261
375
512 
512
512 

7,876
254
512
165
.45
.52

512
397
340
221
190

190
190
190
190
190

234
240
240
240
240

315
340
253
230
230

230
230
230
230
187

175
175
175
175 
175
175 

7,329
236
512
175
.42
.49

175
175
175
175
175

175
175
175
175
175

175
175
175
175
175

175
175
175
175
109

100
55
50
50
50

50
50
50
50 
50

3,989
133
175
50

.24

.26



CROW WING RIVER BASIN 

05244000 Crow Wing River at Nimrod, Minn.

116

LOCATION.--Lat 46°38'25", long 94°52'44", in SE^NWj sec.32, T.137 N., R.33 W., Wadena County, on right bank 200 
ft (61 m) upstream from highway bridge, 0.2 mi (0.3 km) north of Nimrod, and 0.7 mi (1.1 km) upstream from 
Cat River.

DRAINAGE AREA.--1,010 mi 2 (2,620 km 2 ), approximately.

PERIOD OF RECORD.--April 1910 to September 1914, July 1930 to current year (winter records incomplete prior to 
1940).

GAGE.--Water-stage recorder. Datum of gage is 1,313.27 ft (400.285 m) above mean sea level, datum of 1929 
(levels by Wadena Xounty Highway Department from Minnesota Highway Department bench mark). Apr. 15, 1910, 
to Sept. 30, 1914, nonrecording gage at same site, at datum 2.2 ft (0.671 m) lower. July 28, 1930, to Nov. 
4, 1949, nonrecording gages at same site and datum.

AVERAGE DISCHARGE.--34 years (1939-73), 478 ft 3 /s (13.54 m 3 /s), 6.43 in/yr (163 mm/yr)'.

EXTREMES.--Current year: Maximum discharge, 1,320 ft 3 /s (37.4 m 3 /s) Mar. 22 (gage height, 6.01 ft or 1.832 m, 
backwater from ice); minimum, 256 ft 3 /s (7.25 m 3 /s) July 21, 22 (gage height, 2.79 It or 0.850 m) ; minimum 
gage height, 2.78 ft (0.847 m) July 17.

Period of record: Maximum discharge, 2,890 ft 3 /s (81.8 m 3 /s) Apr. 13, 1965 (gage height, 7.57 ft or 2.307 
m, backwater from ice); maximum gage height, 7.64 ft (2.329 m) Apr. 20, 1950 (backwater from ice); minimum 
discharge observed, 45 ft 3 /s (1.27 m 3 /s) Aug. 7, 1936.

REMARKS.--Records good except those for winter period, which are fair. Flow affected by natural storage in 
many lakes.

REVISIONS (WATER YEARS).--WSP 1508: 1910-11, 1913-14, 1937, 1942(M), 1944(M).

DISCHARGE, IN CUBIC FfcET PE« SECOND, WATER TEAK OCTOdEK 1972 TO StPTE«Oth 1975

DAY OCT NQV DEC JAN FES MAf JUN JUL AUG

1
2
3
a
5

6
7
o
9

10

11
12
li
14
15

16
17
18
19
20

21
21
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
WIN
AC-FT

CAL YH
WTR YR

407
390
396
394
386

393
386
379
36V
370

375
401
39U
400
402

405
398
388
369
377

396
402
400
398
392

393
406
409
415 
422
436 

12,25«> 13
395
436
369

24,310 26

1972 TOTAL
1973 TOTAL

4U1
459
472
069
472

472
468
472
468
478

472
472
483
476
4U6

430
410
400
390
385

395
400
410
430
450

450
440
430
430 
420

,290 12
443
483
385

,360 24

212,166
157,958

420
410
410
400
400

395
395
390
390
385

385
385
385
380
380

380
375
375
375
380

365
390
395
400
400

400
400
395
395
390
390 

,135
391
420
375
,070

MEAN
MEAN

365
385
360
300
380

375
375
370
370
365

365
3t>0
360
355
355

350
350
345
345
340

340
340
335
335
330

330
330
330
325
325
325 

10,935
353
305
325

21,690

580 MAX
433 MAX

320
320
320
320
315

315
315
315
310
310

310
305
305
300
300

300
295
295
290
290

290
290
290
295
295

295
300
305

8,510
304
320
290

16,880

1,570
1,050

310
320
330
340
350

365
380
395
425
460

485
540
600
680
760

810
820
830
650
880

1,050
1,000

740
675
649

623
604
586
574
556
544 

18,531
598

1,050
310

36,760

WIN 333
M1N 263

532
526
520
508
508

500
508
49b
484
478

472
478
478
476
478

460
442
430
424
484

514
538
568
586
586

574
568
556
544
532

15,258
509
586
424

30,260

AC-FT
AC-FT

526
532
508
490
478

471
459
450
461
502

522
525
513
501
491

483
467
447
438
429

421
420
414
438
516

534
531
513
496
484
477 

14,937
482
534
414

29,630

420,800
313,300

442 362
415 352
465 336
4*0 321
471 312

472 322
472 316
483 326
4851 384
47|5t 390

U63 368
4«4 347
41
3S
34

3S
3<i

S 358
347
322

4 290
8 281

388 296
398 291
423 270

442 263
43t 263
414 295
382 382
3'

3 1
31
3"
3
3.

12,7
4
4
3

25,2

5 438

<> 472
<l (184
II 523
i> 535
il 535

530 

> 11,313
i 365

15 535
»t 263
0 22,440

j

500
467
420
394
392

431
420
4?0
445
450

440
448
488
471
468

482
478
456
487
474

477
497
502
487
482

453
422
399
390
401 
408

13,957
450
502
390

27,660

421
425
433
Ull
492

505
526
536
541
544

533
512
490
475
459

450
444
434
402
377

380
422
441
U63
490

490
484
484
404
490

14,100
470
544
377

27,970
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05245100 Long Prairie River at Long Prairie, Minn.

117

LOCATION.--Lat 45°58'30", long 94°51'56", in NEkNWk sec.20, T.129 N., R.33 W., Todd County, on right bank 90 ft 
(27 m) upstream from bridge on First Avenue at Long Prairie and 400 ft (122 m) downstream from Venewitz Creek.

PERIOD OF RECORD.--October 1971 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,281.74 ft (390.67 m) above mean sea level, datum of 1929.

EXTREMES.--Maximum discharge, 924 ft 3 /s (26.2 m 3 /s) Mar, 15 (gage height, 5.71 ft or 1.756 m) ; minimum, 54 ft 3 /s 
(1.53 m 3 /s) July 19 (gage height, 1.48 ft or 0.451 m).

Period of record: Maximum discharge, 3,270 ft 3 /s (92.6 m 3 /s) July 22, 1972 (gage height, 9.37 ft or 
2.856 m); minimum daily, 49 ft 3 /s (1.39 m 3 /s) Oct. 12, 1971; minimum gage height, 1.48 ft (0.451 m) July 19, 
1973.

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PFR SECOND, WATER VFAR OCTOBER 1972 TO SEPTEMBER 1973

OAV

1
2
3
4
5

6
7
8
Q

10

11
12
13
JU
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
HIM
AC-FT

CAL VR
WTR VR

OCT

282
279
275
273
269

277
273
269
264
256

259
254
252
245
236

238
234
227
224
223

231
231
229
224
223

223
220
217 
212
210

7,553 6
244
2A2
210

14,980 13

1972 TOT»L
1973 TOTAL

MOV

223
262
295
300
30?

306
313
322
326
328

316
312
30«
260
166

170
160
180
178
173

172
170
164
160
157

153
151
149 
146
147

,807
227
328
147

,500

130.772
62,216

DEC

116
145
144
143
1«1

141
140
14Q
140
139

139
137
136
136
135

134
133
132
131
130

1?9
126
128
137
126

125
124

123
122
121

4,136
133
146
121

6,210

MEAN
MEAN

JAM

120
120
119
118
ue
117
116
us
115
114

113
113
112
112
111

111
110
109
109
108

107
106
106
105
105

103
1.02
101 
99
97
95

3,406
110
120
95

6,760

357 MAX
170 MAX

FEB

94
93
91
90
86

86
86
84
83
82

81
80
80
79
79

77
77
76
76
76

76
76
76
76
76

T6
76
76

2,268
81.0

94
76

4,500

2,900
910

MAR
77
77
79
81
65

91
96
109
129
169

?47
321
600
851
910

878
769
744
690
622

570
520
495
473
455

445
435
429
41* 
407
391

12,666
409
910
77

25,160

HIM 85
MIN 51

APR

377
362
348
337
3?9

314
296
286
273
261

253
243
237
240
244

255
264
255
247
267

279
277
280
272
263

250
240
228
217
209

6,205
274
377
209

16,270

AC-FT 259,
AC-FT las,

HAV

223
244
250
249
240

261
301
269
255
258

25«
251
240
226
215

198
166
177
165
153

147
147
147
169
217

233
251
266 
277
263
260

7,015
226
301
147

13,910

400
400

JUN

219
196
210
198
189

182
177
182
167
156

141
1?3
lie
113
106

106
114
99
94
94

92
91
90
86
92

90
83
80 
74
73

3,837
126
219
73

7,610

JUL

72
75
7?
68
66

64
64
61
65
67

67
66
62
61
60

60
59
56
51
57

56
56
61
66
64

62
60
59
61
67
63

1,952
63.0

75
51

3,870

AUG

60
60
59
59
60

76
87
92
86
81

80
82

110
91
86

82
76
73
73
72

73
73
71
70
69

69
69
67 
65
72
80

2.325
75.0
110
59

4,610

SfcP

60
77
7*1
73
73

71
70
69
67
67

66
65
65
67
69

71
70
67
63
62

62
62
62
62
62

68
70
66
i. yi O**

62

2,026
67.5

60
62

4,020
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05246500 Gull Lake near Brainerd, Minn.

LOCATION.--Lat 46°24'40", long 94°21'26", in Uk sec.20, T.134 N., R.29 W., Cass County, in pool of dam on Gull 
River, 800 ft (244 m) south of outlet of Gull Lake, 0.2 mi (0.3 km) upstream from Gull Lake Dam, and 8 mi 
(13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi 2 (743 km2 ).

PERIOD OF RECORD.--August 1911 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Gull Lake Reservoir October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929. Prior to Aug. 10, 1949, non- 
recording gage 800 ft (244 m) north of present site at same datum. Aug. 11, 1949-to June 30, 1973, water- 
stage recorder at present site and at datum 1,188.13 ft (362.1 m) above mean sea level, adjustment of 1912.

EXTREMES.--Current year: Maximum contents, 63,240 acre-ft (78.0 hm3 ) Aug. 6 (elevation, 1,194.17 ft or 363.98 m) 
minimum, 43,560 acre-ft (53.7 hm3 ) Feb. 9, 10 (elevation, 1,192.64 ft or 363.52 m).

Period of record: Maximum contents, 74,800 acre-ft (92.2 hm 3 ) June 30, 1914 (elevation, 1,195.05 ft or 
364.25 m); minimum observed, 22,250 acre-ft (27.4 hm 3 ) Mar. 20, 1924 (elevation, 1,190.75 ft or 36,2.94 m).

REMARKS.--Reservoir is formed by Gull Lake and several other natural lakes controlled by concrete dam completed 
in 1913; storage began in 1912. Capacity between elevation 1,192.75 ft (363.55 m) and 1,195.75 ft (364.46 m) 
(maximum allowable range and normal operating range) is 26,020 acre-ft (32.1 m). Contents shown herein are 
contents above elevation 1,188.75 ft (362.33 m). Water is used to benefit navigation on Mississippi River 
below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers, in terms of cfs-days and converted to acre-feet by Geolo 
gical Survey.

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Date Elevation 
(feet)

Contents 
(acre-feet)

Change in contents 
(acre-feet)

Sept.30. 
Oct. 31. 
Nov. 30. 
Dec. 31.

93.84
93.83
93.14
92.86

CAL YR 1972.

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 31 
Aug. 31 
Sept.30

WTR YR 1973.

58,910
58,810
49,850
46,240

-104
-8,960
-3,610

-770

92.66
92.70
93.39
93.88
93.79
93.84
94.14
93.96
93.95

43,790
44,240
53,100
59,450
58,280
58,940
62,840
60,490
60,360

-2,450
+ 450

+8,860
+6,350
-1,170

+ 660
+3,900
-2,350

-130

+1,450

NOTE.--Add 1,100.00 ft to obtain elevation above mean sea level.
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05247000 Gull River at Gull Lake Dam, near Brainerd, Minn.

119

LOCATION.--Lat 46'24'40", long 94'21'12", in sec.20, T.134 N., R.29 W., Cass County, in headwater and tailwater 
of dam at outlet of Gull Lake, 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi 2 (743 km2 ).

PERIOD OF RECORD.--August 1911 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "at Gull Lake Reservoir" 1929.

GAGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gages is at mean sea 
level, datum of 1929. August 1911 to May 23, 1929, and Dec. 1, 1929, to Aug. 1, 1949, both gages were non- 
recording gages at same site and datum. May 24 to Nov. 30, 1929, nonrecording gage 500 ft downstream at 
different datum. Aug. 2, 1949, to June 30, 1973, at present sites with datum of gage at 1,188.14 ft (362.15 m) 
above mean sea level, adjustment of 1912.

AVERAGE DISCHARGE (unadjusted).--62 years, 106 ft 3 /s (3.00 m3 /s), 5.02 in/yr (128 mm/yr).

EXTREMES.--Current year: Maximum daily discharge, 500 ft 3 /s (14.2 m3 /s) May 26; minimum daily, 16 ft 3 /s 
(0.45 m3 /s) Sept. 21-24.

Period of record: Maximum daily discharge, 1,120 ft 3 /s (31.7 m3 /s) May 15, 1938; no flow at times.

REMARKS.--Discharge computed at dam on basis of modified weir formulas, the head being obtained from twice-daily 
readings on tailwater gage and from headwater recorder. Flaw completely regulated by Gull Lake (see preced 
ing page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; five discharge measurements made 
and records reviewed by Geological Survey.

DAY OCT

DISCHARGE* IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
IT
18
J9
20

21
22
23
24
25 •

21
21
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

71
71
71
70
70

71
70
70
70
69

71
71
70
70
69

70
69
69
69
69

69
69
69
69
69

69
133
235
235
230
235 —

2*682 10
93.0
235
69
.32
.37

1972 TOTAL
1973 TOTAL

230
235
410
410
410

410
450
450
450
450

425
425
425
425
425

400
400
400
400
400

278
246
246
246
246

240
240
216
OArtt"rU 
9AYIfc"rw

,468
349
450
216
1.22
1.36

76,384
49,655

240
240
234
234
234

234
222
234
185
185

185
161
161
158
158

158
158
158
158
158

15B
158
158
154
154

154
158
158
1 KG158 
161
161

5,587
180
240
154
.63
.72

MEAN
MEAN

150
161
161
150
154

154
158
158
158
154

154
154
158
158
158

158
158
158
158
132

132
132
126
132
132

132
132
111
132
132
132

4,529
146
161
111
.51
.59

209 MAX
136 MAX

101
101
101
101
101

99
101
101
72
72

72
72
72
72
72

74
74
75
75
74

71
75
77
75
77

77
77
77

2,288
81.7
101
71
.?8
.30

595 MIN
500 MIN

40
40
40
40
40

40
40
40
40
40

40
108
158
169
315

360
360
370
308
308

220
176
125
127
127

127
127
127
127
106
106 

4,391
142
370
40
.49
.57

4? CFSM
16 CFSM

1O6
1O6
83
58
58

59
59
59
59
31

31
31
31
31
17

17
17
17
17
17

75
116
118
143
199

199
199
140
140
140

2,373
79.1
199
17

.28

.31

.73

.47

139
142
199
199
140

140
269
346
199
199

202
199
199
199
143

143
140
76
76
76

76
76
76
76

388

500
255
338
344
255
140 

5,949
192
500
76
.67
.77

IN 9.90
IN 6.44

140
140
140
140
140

140
140
140
140
140

140
140
74
74
47

47
47
47
47
17

17
17
17
17
17

17
17
17
17 
17

2,250
75.0
140
17

.26

.29

17
17
17
17
17

17
17
17
17
76

76
76
76
75
75

74
46
47
46
46

17
17
17
17
47

47
46
73
73
133
133

1,486
47.9
133
17
.17
.19

133
133
133
133
71

73
390
390
390
370

225
133
133
133
133

308
308
308
225
308

225
225
128
128
125

125
70
70
70 
70
70 

5,736
185
390
70
.64
.74

71
71
133
133
133

71
71
71
71
71

71
71
71
31
31

31
31
31
31
31

16
16
16
16
17

17
73
73
73
73

1,716
57.2
133
16

.20

.22
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05247500 Crow Wing River near Pillager, Minn.

LOCATION.--Lat 46°18'18", long 94°22'38", in SW^NE^ sec.30, T.133 N., R.29 W., Cass County, at Sylvan dam power- 
plant of Minnesota Power § Light Co., 3.6 mi (5.8 km) above mouth and 4.9 mi (7.9 km) southeast of Pillager.

PERIOD OF RECORD.--October 1968 to current year. Records for August 1924 to September 1968 available in files 
of the Minnesota district office.

EXTREMES.--Current year: Maximum daily discharge, 6,140 ft 3 /s (174 m 3 /s) Mar. 16; minimum daily, 416 ft 3 /s 
(11.8 m 3 /s) July 21.

Period of record: Maximum daily discharge, 16,600 ft 3 /s (470 m 3 /s) Apr. 12, 13, 1969; minimum daily, 
152 ft 3 /s (4.30 mVs) Sept. 21, 1970.

Maximum daily discharge since 1924, 18,300 ft 3 /s (518 m'/s) Apr. 14, 1965. »

REMARKS.--Records fair. Discharge computed on basis of powerplant records. Flow partly regulated by powerplant 
records. Flow partly regulated by powerplants and Gull Lake (see p. us)-

COOPERATION.--Records collected by Minnesota Power § Light Co. under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

DISCHARGE, IN CUBIC FEET PER SECHND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

OAY

I
?
3
4
5

6
7
9
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN

CAL YR
rfTR YR

OCT

1,233
1,370
1,350
1,270
1,200

1,203
1,223
1,023
1 ,450
1,360

1,270
1,190
1,030

955
1,480

1,320
1,240
1,190
1,110
1,090

1,230
1,360
1,400
1,400
1,400

1,400
1,243
1,153 
1,150
1,440

NOV

1,590
1,900
2.280
2,500
2,460

2,490
2,420
2,370
2,400
2,360

2,210
2,250
2,100
1,750
1,780

1,530
1,760
1,770
1,830
1,790

1,583
1.420
1,400
1,200
1,560

1,470
1,340

816

1,180

39,605 54,329
1,278
1,833

955

1972 T3TAL
1973 TOTAL

1,811
2,500

816

852,432
482,856

DEC

1,190
1,190
1.060
1,000
1,130

1,020
9R8
972

1,100
1,070

1,040
945
949
S42
847

937
897
917
853
851

818
920
933
879
950

932
923
913 
935
922
840 

29,813
962

1,190
818

MEAN
MEAN

JAN

838
756
865
883
843

R08
877
852
847
823

868
824
809
713
813

875
866
747
859
814

850
908
800
873
888

950
954
933
860

800 

26,224
846
954
713

2,329
1,323

FFB

801
820
935
835
737

733
740
804
656
674

622
588
622
622
590

650
595
622
622
527

523
594
621
528
657

608
660
657

18,833
674
935
527

MAX 11,700
MAX 6,140

HAR

632
622
557
666
734

931
353

1,003
1.300
1,513

1,900
2,443
3,150
4,190
5,130

6,140
5,943
5,660
5,050
4,720

4,980
3,980
3,530
3,613
3,340

2,720
2,270
2,660
2,963
2,590
2,470 

88,332
2,849
6,140

622

MIN 680
MIN 416

A>*

2,520
2,240
2,123
2,120
2,090

2,020
1,943
1,990
1,650
1,560

1,570
1,660
1,430
1,520
1,540

1,850
1.553
1,730
1,670
2,030

2,050
2,153
1,990
1,930
2,120

2,020
1,930
1,810
1,840
1,600

55,150
1,872
2,520
1,430

MAY JUN

1,700 1,453
1,700 1,430
1,890 1,610
1,790 1,750
1,580 1,750

1 ,69b 1,660
1,910 1,470
1,940 1,620
1,710 1,400
1,790 1,410

2,100 1,250
2,040 962
2,010 1,050
2 , 01 0 96 1
1,730 738

1,680 84^
1,580 534
1 ,400 737
1,350 671
1,240 710

1,170 681
1,120 681
1,180 652
1,480 616
1,780 793

2,100 715
2,260 690
2,190 577 
2,100 554
1 , 860 718
1,740 ————— 

53,820 30,807
1,736 1,027
2,260 1,750
1,120 554

JUL

562
845
865
742
663

535
704
587
940

1,060

1,270
1,200
1,040
977
862

880
741
641
443
550

416
462
508
757
795

960
914

1*160
1,160
1,100
1,100 

25,439
821

! 1,270
416

AUG

1,020
998

1,030
777
905

888
925

1,160
1,120
1,050

1,200
875

1,240
991

1,340

1,220
1,420
1,270
1,220
1,180

1,220
1,240
1,140
1,200
1,070

1,070
1,050
945

990
899 

33,599
1,084
1,420

777

SEP

936
912

1,040
973
976

1,050
917
977
952
967

975
845
901
818
763

741
677
684
631
640

688
617
625
328
930

941
974
980 

1,000
927

25,855
862

1,050
631
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05267000 Mississippi River near Royalton, Minn.

.TS 1 & s^kin-s-,^: x2.1-
and at mile 956 (1,538 km) upstream from Ohio River. 

DRAINAGE AREA.--11,600 sq mi (30,000 km 2 ), approximately. 

PERIOD OF RECORD.--March 1924 to current year.

AVERAGE DISCHARGE.--49 years, 4,299 £t 3 /s (122 m 3 /s), 5.03 in/yr (128 mm/yr). 

EXTREMES.-Current year: Maximum daily discharge, 15,500 ft»/s (439 m»/s) Mar. 17, minimum daily, 1,550 ft'/s

^Perlod'o/recori; Maximum daily discharge, 37,700 ft'/* (1.070 «»/s) Apr. 16, 1965; minimum daily,
254 ft 3 /s (7.19 m 3 /s) Nov. 25, 1936.

REMARKS.--Records good. Discharge computed on basis of powerplant records. Flow partly regulated by power- 
plants and Winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes and by Pine River Reservoir (see p. 102, 
104, 106, 110, 114, 118).

COOPERATION.--Records collected by Minnesota Power § Light Co. under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 7,000
2 6,970
3 7,000
4 7,000
5 6,230

6 6,560
7 5,730
8 5,960
9 5,800

10 5,990

11 5,900
12 5,680
13 5,420
14 5,840
15 5,400

16 5,510
17 5,210
18 5,310
19 5,210
20 5,210

21 4,980
22 5,440
23 5,680
24 5,590
25 5,680

26 5,680
27 5,680
28 5,680
29 5,680
30 5,680 
31 6,160

TOTAL 180,860
MEAN 5,834
MAX 7,000
MIN 4,980
CFSM .50
IN. .58

6,610
7,120
7,870
8,730
9,290

9,750
9,820

10,000
9,820

10,100

10,200
10,200
10,000
9,310
8,520

8,430
7,470
7,460
7,460
6,990

7,190
6,860
5,540
5,740
5,420

5,740
5,360
3,670
4,230
4,570

229,470
7,649

10,200
3,670

.66

.74

CAL YR 1972 TOTAL 3,105
WTR YR 1973 TOTAL 1,882

4,270
4,230
3,310
3,530
2,950

2,980
3,880
4,130
4,230
4,260

4,400
4,710
4,320
3,860
4,160

3,890
3,830
3,830
4,010
3,860

3,900
3,630
3,700
3,680
3,630

3,500
3,880
3,470
3,540
3,590 
3,520 _»,u_»u

3,300
3,280
3,560
3,300
3,360

3,360
3,300
3,280
3,230
3,160

3,230
3,210
3,230
3,100
3,200

3,410
3,460
3,530
3,460
3,630

3,630
3,630
3,630
3,540
3,590

3,610
3,560
3,360
3,630
3,520
IL _ 4,-^n

118,680 105,920
3,828
4,710
2,950

.33

.38

,700 MEAN
,050 MEAN

3,417
3,630
3,100

.29

.34

8,486
5,156

3,340
3,480
3,360
3,430
3,430

3,430
3,430
3,300
3,430
3,230

3,100
3,020
2,860
2,960
2,970

3,030
3,030
2,970
3,040
2,970

3,030
2,790
3,030
2,950
2,940

3,080
2,860
2,900

—————
—————

87,390
3,121
3,480
2,790

.27

.28

MAX 30,
MAX 15,

2,900
2,900
2,980
2,960
3,200

3,440
3,810
3,980
3,980
4,880

5,620
6,440
8,780

10,300
12,800

14,700
15,500
15,200
14,700
14,800

12,700
13,000
12,100
12,100
12,000

12,100
11,500
9,980
8,140
7,980
7,990 

273,480
8,822

15,500
2,900

.76

.88

100 MIN
500 MIN

8,250
8,440
8,290
7,990
7,580

7,090
6,190
5,740
5,690
5,180

5,570
4,710
4,710
4,380
3,710

4,230
5,420
4,710
4,710
5,120

6,110
5,850
6,250
6,600
6,560

6,630
6,810
6,690
6,460
6,410

182,080
6,069
8,440
3,710

.52

.58

2,500
1,550

5,890
5,990
6,110
5,680
5,680

6,050
6,200
7,000
7,200
7,920

7,880
8,440
8,540
8,720
8,370

7,890
7,700
7,240
6,660
5,960

5,680
5,470
5,210
5,640
6,150

6,560
7,680
8,270
8,890
8,200
7,990 

216,860
6,995
8,890
5,210

.60

.70

CFSM .73
CFSM .44

7,760
6,880
6,660
6,660
6,660

6,420
5,860
6,070
5,690
5,570

5,590
5,030
4,710
4,230
3,840

3,960
4,010
3,470
3,150
3,100

3,350
3,010
2,800
2,930
3,030

3,080
3,130
2,800
2,980
3,240

135,670
4,522
7,760
2,800

.39

.44

IN 9.96
IN 6.04

3,230
3,580
3,680
3,500
3,230

3,230
3,070
2,900
2,790
3,600

3,260
3,650
3,270
3,230
2,660

2,770
2,590
2,690
2,200
2,300

2,030
1,550
1,760
2,110
2,340

2,090
2,370
2,590
3,500
3,750
3,760 

89,280
2,880
3,760
1,550

.25

.29

3,630
4,720
4,050
4,160
3,260

3,960
3,730
4,620
5,210
5,680

5,490
6,220
6,130
6,190
6,110

6,440
6,560
6,560
6,330
6,070

6,180
6,110
5,680
5,290
5,210

5,210
4,710
4,710
4,290
4,230
4,530 

161,270
5,202
6,560
3,260

.45

.52

4,030
4,310
4,090
4,210
4,210

4,230
4,230
3,730
3,830
3,700

3,560
3,510
3,510
3,250
2,930

3,290
3,150
2,800
2,640
2,590

2,500
2,400
2,380
2,440
2,520

3,000
3,180
3,640
3,480
3,750

101,090
3,370
4,310
2,380

.29

.32



122 SAUK RIVER BASIN 

05270500 Sauk River near St. Cloud, Minn.

LOCATION.--Lat 45°33'35", long 94°14'00", in SE%SW?s sec.8, T.124 N., R.28 W., Stearns County, on right bank 
0.5 mi (0.8 km) northwest of Waite Park, 3 mi (4.8 km) west of St. Cloud, and 5 mi (8.0 km) upstream from 
mouth.

DRAINAGE AREA.--925 mi 2 (2,396 km 2 ).

PERIOD OF RECORD.--July 1909 to December 1912, April to December 1913, May to November 1929, March 1930 to 
September 1931, April to November 1932, March to November 1933, March 1934 to current year. Monthly dis 
charge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 1,034.95 ft (315.45 m) above mean sea level, adjustment of 1912. 
Prior to Nov. 22, 1934, nonrecording gage on highway bridge 1 mi (1.6 km) downstream at datum 6.77 ft (2.06 m) 
lower.

AVERAGE DISCHARGE.--43 years (1909-12, 1930-31, 1934-73), 268 ft 3 s (7.59 m 3 /s), 3.93 in/yr (100 mm/yr).

EXTREMES.--Current year: Maximum discharge, 2,000 ft 3 /s (56.6 m 3 /s) Mar. 17 (gage height, 5.26 ft or 1.60 m); 
minimum, 96 ft 3 /s (2.72 m 3 /s) June 28, 29 (gage height, 1.02 ft or 0.31 m).

Period of record: Maximum discharge, 9,100 ft 3 /s (258 m 3 /s) Apr. 13, 1965 (gage height, 10.68 ft or 
3.26 m); minimum, 0.3 ft 3 /s (0.008 m 3 /s) Nov. 25, 1936.

REMARKS.--Records good except those for winter periods and those for periods of no gage-height record, which are 
fair. Flor regulated by powerplants and reservoirs above station.

REVISIONS (WATER YEARS).--WSP 895: Drainage area. WSP 1308: 1912(M), 1932(M), WSP 1508: 1937(m).

DAY OCT

DISCHARGE, IN CUBIC FEET PE» SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

MOV ore JAN PEB MAR APR MAY JUN JUL AUO SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MfcAN
MAX
"(IN
CFS*
IN.

CAL VR
WTR YR

447
438
476
4*0
470

486
479
463
434
426

464
441
430
408
392

392
365
34b
331
3?1

333
321
3?2
329
317

338
336
314
314
3)7

12.1«2 13
392
4R6
31 4
.42
.49

1972 TOTAL
1973 TCTAt

371
437
495
529
S44

571
573
551
535
542

538
516
497
493
485

459
444
444
442
433

4}9
411
400
388
3S2

378
368
360
352
345

.704
457
S73
345
.49
.55

?45.*8fc
139.928

330
330
340
340
345

340
330
330
325
320

314
310
310
310
310

310
310
310
310
305

305
305
300
300
300

300
300
295
290

280

9.689
3H
345
2*0
.34
.39

»EAK
MfAN

275
270
270
270
270

265
265
265
960
255

245
240
235
235
230

223
223
220
?15
215

210
210
210
205
205

200
200
195
190
190
las

7,146
231
275
185
.25
.29

67? *AX
383 "AX

185
185
180
180
170

170
165
160
160
155

150
150
145
145
140

140
135
135
13$
130

130
135
135
135
135

135
.135
140

4.195
150
195
130
.16
.17

1.800
1 ,960

145
150
160
170
180

195
210
230
270
350

460
660
880

1,270
1,600

1,830
1,960
1,950
1,900
1,840

1,740
1,660
1,570
1,5?0
1 .440

1,380
1,340
1,270
1,220
' ,170
1.110 

31,830
1,027
1.960

145
1 .11
1.28

*IN 165
"IM 98

1,040
1,010

972
920
899

866
816
771
734
734

722
690
670
651
662

655
632
599
566
635

651
647
616
595
579

566
550
527
500
496

20,971
699

1.040
496
.76
.84

CFS" .73
CFS* .41

531
539
539
519
500

496
489
477
481
496

481
466
448
434
430

419
402
392
381
371

371
375
365
463
500

508
504
527
527
519
500

14,450
466
539
365
.50
.58

IN 9.89
IN 5.63

474
459
485
463
441

419
3«8
388
371
394

326
336
326
322
319

340
340
354
466
312

144
125
118
108
110

104
102
98
n aTO

too

8,8?0
294
485
98

.32

.35

155
155
132
150
156

156
138
141
138
135

134
152
130
130
130

150
130
132
126
123

114
109
133
170
186

195
197
18S
174
198
191

4,545
147
198
109
.16
.18

182
180
167
156
149

179
205
226
229
230

230
228
218
210
230

233
237
230
222
212

209
220
219
212
210

200
198
190
187
185
197

6.378
206
237
149
.22
.26

209
220
230
241
250

242
237
227
219
210

202
196
200
203
204

201
201
195
105
163

160
185
166
145
201

198
205
194
188

^^

6,056
202
250
14&
.22
• 2*

NOTE.--No gage-height record, Aug. 11 to Sept. 18.



ELK RIVER BASIN 123 

05275000 Elk River near Big Lake, Minn.

LOCATION.--Lat 45«20'02", long 93 040'00", in NE^SW^s sec.23, T.33 N., R.27 W., Sherburne County, on right bank 
at upstream side of highway bridge, 4 mi (6 km) east of Big Lake and 4 mi (6 km) downstream from St. Francis 
River.

DRAINAGE AREA.--615 mi 1 (1,593 km 1 ).

PERIOD OF RECORD.--April 1911 to September 1917, April to September 1931, April to November 1932, March to 
November 1933, March 1934 to current year.

GAGE.--Water-stage recorder. Datum of gage is 899.60 ft (274.20 m) above mean sea level, datum of 1929. April 
1911 to Sept. 30, 1917, Apr. 1, 1931, to July 26, 1934, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--45 years (1911-17, 1934-73), 256 ft 3 /s (7.25 m 3 /s), 5.65 in/yr (144 mm/yr).

EXTREMES.--Current year: Maximum discharge, 2,440 ft 3 /s (69.1 m 3 /s) Mar. 18 (gage height, 6.44 ft or 1.96 m); 
minimum, 101 ft 3 /s (2.86 m3 /s) July 22 (gage height, 0.90 ft or 0.3 m).

Period of record: Maximum discharge, 7,360 ft 3 /s (208 m 3 /s) Apr. 16, 1965 (gage height, 10.86 ft or 3.31 m); 
minimum, 3.6 ft 3 /s (0.102 m 3 /s) July 31, 1934.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 895: 1939. WSP1308: 1912(M), 1915-17(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

BAY OCT NQV DEC JAN pie MAR APR MAY JUN JUL AUO SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CF8M
IN.

CAL YR
WTR YR

260
260
298
333
333

342
347
335
321
319

338
347
343
335
S«7

326
324
315
298
297

318
325
323
318
314

311
306
301 
295
293

9,630 12
317
347
2*0
.52
.59

1972 TOTAL
1973 TOTAL

355
418
464
488
502

520
543
549
540
529

524
521
512
495
470

449
432
413
394
376

357
338
346
318
304

294
292
273 
272
260

,548
418
549
260
.68
.76

152,047
113,653

240
220
210
200
190

180
170
160
150
145

143
143
143
143
143

145
145
145
145
145

145
145
145
145
145

150
150
150 
150
150
150 

4,930
159
240
103
.26
.30

MEAN
MEAN

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150
150
150

150
150
150 
150
150
150

4,650
150
150
150
.24
.26

415 MAX
311 MAX

150
150
150
150
150

150
150
150
150
150

148
148
146
146
146

146
146
146
146
146

146
146
146
146
147

148
150
150

4,143
148
150
146
.24
.25

1,900
2,400

150
155
155
160
165

175
200
230
260
350

435
600
740
890

1,100

1,390
2,030
2,400
2,390
2,160

1,860
1,560
1,350
1,210
1,090

981
895
8UO 
794
7<I5
701 

28,201
910

2,400
150

1.48
1.71

MJM 1Q9
MIN 104

663
631
596
563
528

504
488
468
445
420

398
373
351
332
341

365
366
364
364
376

380
368
357
349
339

326
312
300 
288
280

12,239
408
663
280
.66
.71

CFSM .67
CFSM .51

311
329
330
328
338

3UO
338
334
334
344

347
342
334
331
323

312
300
267
276
266

263
270
260
355
499

538
555
570 
595
606
594 

11,549
373
606
260
.61
.70

IN 9,20
IN 6. 87

587
603
644
626
586

561
551
525
475
417

372
341
311
282
257

2S8
250
254
254
240

230
224
233
224
246

273
2<I8
226
210
198

10,686
356
644
198
.58
.65

186
199
204
189
177

169
160
151
147
141

135
127
124
124
121

118
115
109
108
107

106
104
147
168
158

151
150
14U
147 
152
152

4,U90
I<i5
204
104
,21
.27

147
139
132
126
121

116
119
124
145
158

178
213
249
250
235

244
244
228
217
206

198
200
216
211
198

190
184
170
159
158
162 

5,639
182
250
116
.30
.34

199
206
195
166
177

165
155
158
155
149

142
137
132
129
126

127
127
124
121
117

122
137
146
150
151

182
208
206 
206
207

<l, 746
158
206
117
.26
.29



•\

124 CROW RIVER BASIN 

05278000 Middle Fork Crow River near Spicer, Minn.

LOCATION.--Lat 45°15'45", long 94°48'10", in NE5* sec.27, T.121 N., R.33 W., Kandiyohi County, on right bank 75 ft 
(23 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from Lake Calhoun, 3 mi (4.8 km) downstream 
from Green Lake, and 6.8 mi (10.9 km) northeast of Spicer.

DRAINAGE AREA.--179 mi 2 (464 km 2 ), approximately.

PERIOD OF RECORD.--March 1949 to current year. .

GAGE.--Water-stage recorder and concrete and steel sharp-crested V-notch weir. Datum |f gage is 1,147.93 ft 
(349.89 m) above mean sea level, datum of 1929 (Kandiyohi County Highway Department bench mark). Prior to 
July 20, 1950, nonrecording gage at bridge 75 ft (23 m) downstream at same datum.

AVERAGE DISCHARGE.--24 years., 53.4 ft 3 /s (1.512 m 3 /s) , 4.05 in/yr (103 mm/yr).

EXTREMES.--Current year: Maximum discharge, 189 ft 3 /s (5.35 m 3 /s) Mar. 30 (gage height, 4.19 ft or 1.277 m); 
minimum, 6.0 ft 3 /s (0.17 m 3 /s) Sept. 24 (gage height, 2.18 ft or 0.664 m).

Period of record: Maximum discharge, 408 ft 3 /s (11.6 m 3 /s) June 29, 1953 (gage height, 6.52 ft or 1.987 m) 
maximum gage height, 6.67 ft (2.033 m) June 25, 1957; no flow Mar. 15-24, 1949, Feb. 26 to Mar. 26, 1960, 
Dec. 8, 1963, Feb. 10-21, 1965, Feb. 19-28, 1968.

REMARKS.--Records good except those for winter periods, which are fair. Flow affected by natural storage and 
some regulation from lakes above station.

REVISIONS (WATER YEARS).--WSP 1508: 1949(M), 1950.

DISCHARGE, IN CU81C FEET

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
WTR YR

UCT

73
69
72
71
73

7t>
70
70
64
62

67
65
65
65
61

64
61
59
57
se

62
63
63
61
62

63
62
62
58
61
71

2,006
64,7

73
57

.36

.42

1972 TOTAL.
1973 TOT*U

NOV

71
85
89
90
87

87
91
90
89
95

98
99

100
92
103

105
107
107
107
106

104
101
100
97
95

76
86
82
76 
78

2,793
93.1
107
71

,52
.58

44,327.
25,739,

DEC

76
75
72
69
69

68
66
65
64
63

64
65
62
61
60

59
59
57
56
56

56
55
55
54
54

53
52
52
53
54
52

1,076
60.5

76
52

.34

.39

0 MEAN
7 MEAN

JAN

52
51
50
49
49

48
47
46
46
45

45
45
45
44
44

44
44
45
43
44

44
44
44
44
44

44
44
44 
44
44
44

1,410
45.5

52
43

,25
,29

121
70,5

PER SECOND, wATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

FEB

44
44
44
44
44

45
45
45
45
45

45
45
45
45
45

46
46
46
46
46

46
46
46
46
46

46
46
47

1,269
45.3

47
44

.25

.26

MAX 284
MAX 186

MAR

47
48
52
60
66

69
74
77
75
75

93
107
111
123
136

141
140
142
145
150

153
157
159
169
175

176
176
175
176 
186
182 

3,815
123
186
47

.69

.79

MIN 52
MIN 6,7

APR MAY JUN

171 137 119
163 138 112
160 138 111
154 132 110
148 125 107

147 123 102
159 131 100
163 145 96
161 151 92
157 141 86

155 128 83
150 122 77
145 118 70
145 116 64
151 127 60

151 131 60
142 125 59
138 122 54
134 116 53
140 110 52

14} 108 47
124 104 43
105 102 42
117 124 30
132 143 36

137 142 36
140 133 34
138 124 31 
131 125 28
127 125 26

4,326 3,929 2,026
144 127 67.6
171 151 119
105 102 26
,80 ,71 ,38
.90 .82 ,42

CFSM .68 IN 9.21
CFSM ,39 IN 5.35

JUL AUG StP

25 24 19
32 22 23
30 20 27
28 19 30
26 17 30

25 25 29
25 27 27
25 29 26
25 33 24
25 30 24

23 27 23
23 26 20
24 32 19
25 30 19
24 27 19

, 21 26 17
19 24 17

. 20 23 16
! 20 23 15

16 22 12

16 20 10
15 24 12
18 33 9
19 33 6
19 33 7

19 44 12
18 97 12
16 80 12 
}8 72 10
30 67 8
27 44 «•••

i 698 1,053 536
1 22.5 34,0 17

32 97
15 17 6

1 *13 ,19 ,
.15 ,22

,4
,7
.9

.7
»*

,7
,9
30
.7
10
11



CROW RIVER BASIN 

05278930 Buffalo Creek near Glencoe, Minn.

LOCATION. --Lat 44°45'50", long 94°05'27", in SVhSVh Sec. 16, T.115 N. , R.27 W. , McLeod County, on right bank, 
20 ft (6 m) downstream from bridge on County Highway 1, 2.6 mi (4.2 km) east of GTencoe.

PERIOD OF RECORD. --Annual maximum, water year 1972, October 1972 to September 1973.

GAGE. --Water -stage recorder and crest-stage gage. Datum of gage is 969.60 ft (295.53 m) above mean sea level, 
datum of 1929. October 1, 1971, to September 30, 1972, crest-stage gage at present site and datum.

EXTREMES. --Maximum discharge during period, October 1972 to September 1973, 728 ft 3 /s (20.6 m 3 /s) Mar. 15 (gage 
height, 5.96 ft or 1.817 m) ; minimum, 3.6 ft 3 /s (0.10 m 3 /s) Sept. 20, 23 (gage height, 0.94 ft or 0.287 m) . 

Period of record (1971-73): Maximum discharge, 2,370 ft 3 /s (67.1 m 3 /s) May 28, 1972 (gage height, 10.01 
ft or 3.051 m) from crest-stage gage.

REMARKS. --Records good except those for periods of no gage-height record and those for winter period, which are 
fair.

DISCHARGE, IN CUBIC FEET PER SECOND, MTEH YEAR OCTOBER 1972 TU StfftMbtk 197i

OAV

1
2
3
4
5

6
7
a
9

10

11
12
13
14
IS

16
17
ia
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN

OCT

46
46
47
46
43

44
44
43
40
40

39
37
35
34
33

32
31
29
30
37

41
41
40
40
40

40
39
39
(12
61
100 

1,301
42.0
100
29

NOV

150
160
165
190
200

190
160
170
160
150

140
135
125
120
115

110
106
104
100
97

94
92
90
89
67

66
64
61
78
76

3,764
125
200
76

DEC

73
69
63
59
55

52
47
42
37
33

30
27
24
22
21

21
20
20
20
20

20
20
20
20
20

20
20
20
20
20
20 

975
31.5

73
20

JAN

20
19
19
16
18

16
16
18
18
16

18
16
17
17
17

17
17
17
17
17

17
17
17
17
17

17
17
17
16
15
15

536
17,4

20
15

FEb

15
15
15
15
15

15
14
13
12
11

11
10
9.5
9.1
6.5

6.0
7.5
7.0
6.5
6.0

5.7
5.6
5.4
5.0
4.6

4.6
4.6
4.6

263.6
9.41

15
4.6

MAR

4.6
4.6
4.7
5.1
5.5

6.0
6.5
6.2
9.6

14

21
60

305
467
669

691
673
659
552
442

355
269
241
222
212

200
194
197
197
156
190 

7,100.8
229
691
4.6

APk

190
166
179
172
169

171
166
157
146
140

134
128
123
121
126

127
125
126
129
139

137
143
155
163
165

158
146
138
129
125

4,421
147
190
121

MAY

145
146
146
156
171

160
163
177
166
157

147
137
127
119
112

102
96
92
87
62

64
79
74
62

114

121
137
164
193
SIBC3O

276

4,296
139
376
74

JUN

291
279
264
23b
200

171
149
133
120
10V

96
86
77
70
63

61
55
62
71
81

90
93
92
66
76

66
58
53
46
40

3,375
113
291
40

JUL

40
53
50
49
49

50
45
42
36
31

30
27
24
22
20

19
15
13
13
14

14
14
14
15
15

16
17
18
20
21
22

626
26.7

53
13

AUG

22
22
21
1 9
ie

is
19
16
17
16

17
19
22
24
25

24
23
22
22
23

25
27
30
32
36

39
42
46
50
56
CO
JO

652
27.5

56
16

Stf

54
47
uO
35
30

26
23
20
17
15

12
10
10
9,2
6.7

7.2
7.7
7,2
6.3
5.1

6.3
6.7
4,7
8.7

20

42
32
25
23
20

576.6
19.3

54
4.7

TR VR 1973 TOTAL 28,393,3 MEAN 77.5 MAX 691 MIN a.6 

NOTE.--No gage-height record Oct. 26 to Nov. 28 and July 18 to Sept. 10.
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05279000 South Fork Crow River near Mayer, Minn.

LOCATION.--Lat 44°54'20", long 93°53'05", in SW^SW^ sec.30, T.117 N., R.25 W., Carver County, near center of 
span on downstream side of bridge on State Highway 7, 1.3 mi (2.1 km) north of Mayer, 4.3 mi (6.9 km) south 
west of Watertown, and 16 mi (26 km) upstream from confluence with North Fork.

DRAINAGE AREA.--1,170 mi 2 (3,030 km 2 ), approximately.

PERIOD OF RECORD.--April 1934 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Nonrecording gage read once or twice daily. Datum of gage is 925.78 ft (282.18 mj above mean sea level, 
datum of 1929 (levels by Minnesota Highway Department).

AVERAGE DISCHARGE.--39 years, 254 ft 3 /s (7.19 m 3 /s), 2-.95 in/yr (75 mm/yr).

EXTREMES.--Current year: Maximum discharge, 2,280 ft 3 /s (64.6 m 3 /s) Mar. 17 (gage heighjt, 8.97 ft or 2.734 m); 
minimum, 26_ft 3 /s (0.74 m 3 /s) Aug. 11, 12, 26 (gage height, 0.95 ft or 0.290 m).

Period of record: Maximum discharge, 16,100"ft 3 /s (456'm 3 /s) Apr. 13, 1965 (gage 
5.861 m, from floodmark); no flow at times.

fieight, 19.23 ft or

REMARKS.--Records good except those for winter period, which are fair. Records of chemical analyses for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1508: 1935-36.

DAY OCT

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FES MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YK
WTR YH

221
208
197
192
184

177
175
165
160
148

143
138
131
128
123

120
115
117
110
109

120
125
141
146
151

148
146
145
145
141
160 

4,629 12
149
221
109
.13
.15

1972 TOTAL
1973 TOTAL

228
352
553
632
648

677
710
670
639
603

574
509
479
433
406

364
350
338
330
314

305
269
299
2B1
272

252
242
231
215
200

,395
413
710
200
.35
.39

229,198
108,211

193
181
168
157
147

136
128
119
112
105

98
93
87
82
78

75
72
69
67
66

66
66
66
66
66

66
66
66
66
66
66 

2.959
95.5
193
66
.08
.09

MEAN
MEAN

66
66
66
66
66

66
66
66
66
66

67
67
67
67
67

66
66
65
65
64

64
64
63
63
62

62
62
61
61
60
60 

2,003
64.6

67
60
.06
.06

626 MAX
296 MAX

59
59
58
58
58

58
58
58
58
57

57
57
57
57
57

57
57
57
57
58

58
58
58
58
59

59
60
62

1,624
58.0

62
57

.05

.05

5,200
2.270

68
81
106
141
177

225
290
360
470
584

745
960

1,200
1,500
1,950

2,160
2,270
2.260
2,140
1,960

1.740
1.530
1.300
1,060

956

936
912
915
0QQO>»*f 
0T&O 1 O
n A AB44 

31,615
1,020
2,270

68
.87

1.01

MIN 66
MIN 26

826
803
792
770
734

700
677
644
610
560

539
495
479
444
466

486
488
495
470
477

516
532
550
562
562

532
502
466
417
in iJo J

16.977
566
826
383
.48
.54

CFSM .54
CFSM .25

441
546
586
603
624

648
658
639
596
569

528
479
441
383
358

324
298
271
248
235

276
267
216
233
322

488
586
687
732
a^fiOcO
OQAOy "r

15.002
484
894
216
.41
.48

IN 7.29
IN 3.44

970
1*000
1*010

967
947

826
704
603
509
426

356
312
283
262
223

202
194
192
221
242

252
245
236
228
221

190
176
158
147
i "3alea

12,430
414

1.010
128
.35
.40

116
120
134
105
132

122
115
113
109
98

96
87
81
74
69

58
54
53
48
45

40
41
41
53
51

48
46
44
39
50
QA
O*

2,366
76.3
134
39

.07
1 .08

70
58
49
59
44

48
40
36
34
32

26
26
34
32
32

30
49
35
33
26

42
39
70
75

130

144
146
142
141
144
136

2,002
64.6
146
26
.06
.06

200
269
307
292
274

240
194
164
147
126

117
106
88
81
80

73
60
67
63
58

53
53
53
56
72

154
192
192
176
202

4*209
140
307
53
.12
.13
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05280000 Crow River at Rockford, Minn.

12?

LOCATION.--Lat 45°05'12", long 93°44'02", in sec.29, T.119 N., R.24 W., Hennepin County, on right bank at
Rockford, 150 ft (46 m) downstream from bridge on State Highway 55 and 1 mi (1.6 km) downstream from conflu 
ence of North and South Forks.

DRAINAGE AREA.--2,520 mi 2 (6,530 km 2 ), approximately.

PERIOD OF RECORD.--April to July 1906 (published as "near Dayton"), June 1909 to September 1917, April to
November 1929, March 1930 to September 1931, April to November 1932, March to November 1933, March 1934 to 
current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 893.08 ft (272.21 m) above mean sea level, datum of 1929. Apr. 13 
to July '21, 1906, nonrecording gage at Berning Mill 14 mi (22.5 km) downstream at different datum. June 4, 
1909, to Sept. 30, 1917, nonrecording gage at site 600 ft (183 m) downstream at different datum. Apr. 23, 
1929, to Aug. 21, 1934, nonrecording gage at site 600 ft (183 m) downstream at present datum.

AVERAGE DISCHARGE.--48 years (1909-17, 1930-31, 1934-73), 625 ft 3 /s (17.7 m 3 /s), 3.37 in/yr (86 mm/yr).

EXTREMES.--Current year: Maximum discharge, 4,270 ft 3 /s (121 m 3 /s) Mar. 19 (gage height, 8.01 ft or 2.44 m); 
minimum, 151 ft 3 /s (4.28 m 3 /s) July 22 (gage height, 2.21 ft or 0.67 m).

Period of record: Maximum discharge, 22,400 ft 3 /s (634 m 2 /s) Apr. 16, 1965 (gage height, 19.27 ft or 
5.87 m), from floodmark); minimum, 1.8 ft 3 /s (0.051 m 3 /s) Nov. 15, 1936 (gage height, 1.05 ft or 0.32 m), 
caused by ice jam upstream.

REMARKS.--Records good except those for winter period, which are fair. Records of chemical analyses for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1115: 1932. WSP 1508: 1933.

DAY OCT

DISCHARGEt IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 875
2 826
3 7B4
4 757
5 738

6 738
7 724
8 705
9 679

10 646

11 626
12 622
13 604
14 586
15 562

16 544
17 514
18 492
19 476
20 465

21 487
22 532
23 568
24 574
25 562

26 562
27 562
28 550
29 538
30 532
31 586 

TOTAL 19,018
MEAN 613
MAX 875
MIN 465
CFSM .24
IN. .28

705
896

1,120
1,300
1,420

1,500
1,550
1,560
1,560
1,540

1,500
1,460
1,390
1,320
1,260

1,210
1,170
1,120
1,080
1,050

1,010
973
931
924
917

882
868
855
845
840

34,756
1,159
1,560

705
.46
.51

CAL YR 1972 TOTAL 582,837
WTR YR 1973 TOTAL 326,777

780
750
720
700
660

620
580
550
520
500

470
450
435
420
405

395
385
375
365
360

350
345
340
335
330

325
320
320
320
315
310 

14,050
453
780
310
.18
.21

MEAN
MEAN

305
302
301
300
300

300
299
298
297
295

292
290
290
290
292

290
290
290
290
290

290
289
288
287
286

285
283
281
280
278
274

9,022
291
305
274
.12
.13

1,592
895

270
268
265
262
260

258
255
253
251
250

249
247
246
245
244

244
244
244
244
244

244
244
244
244
244

250
269
263

—————
—————

7,045
252
270
244
.10
.10

MAX 7,360
MAX 4,260

258
258
280
340
440

620
950

1,250
1,500
1,800

2,100
2,350
2,700
3,100
3,700

3,880
4,040
4,210
4,260
4,220

4,120
3,940
3,710
3,480
3,280

3,160
3,080
3,040
2,980
2,940
2,870 

78,856
2,544
4,260

258
1.01
1.16

MIN 243
MIN 151

2,810
2,760
2,710
2,640
2,550

2,470
2,400
2,330
2,260
2,170

2,060
1,990
1,900
1,790
1,760

1,730
1,720
1,680
1,640
1,640

1,630
1,630
1,640
1,650
1,660

1,630
1,580
1,500
1,440
1,380

56,750
1,958
2,610
1,380

.76

.87

CFSM
CFSM

1,440
1,510
1,570
1,600
1,620

1,650
1,680
1,680
1,640
1,590

1,530
1,470
1,400
1,340
1,280

1,200
1,130
1,060
988
938

903
896
882
980

1,120

1,320
1,500
1,640
1,750
1,860
1,960 

43,127
1,391
1,960

882
.55
.64

.63 IN

.36 IN

2,020
2,070
2,140
2,150
2,140

2,080
1,970
1,840
1,680
1,530

1,390
1,270
1,150
1,040

938

854
798
777
777
784

770
731
698
66O
622

592
556
514
465
440

35,446
1,182
2,150

440
.47
.52

8.60
4.82

415
430
425
425
415

397
374
346
334
323

302
285
276
257
235

220
200
181
175
170

165
151
170
200
212

197
186
183
183
183
192 

8,207
265
430
151
.11
.12

220
218
212
220
209

195
189
178
170
172

197
203
215
206
212

257
248
254
238
232

232
248
292
326
362

420
440
420
384
379 '425

8,173
264
440
170
.10
.12

460
568
598
598
580

532
482
435
392
358

330
309
285
263
254

235
229
220
206
197

200
203
192
195
212

254
334
402
402
402

10,327
344
598
192
.14
.15
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05284000 Mille Lacs Lake at Garrison, Minn.

LOCATION.--Lat 46°18'05", long 93°49'05", in SW^SE^ sec.12, T.44 N., R.28 W., Crow Wing County, at pumphouse of 
Minnesota Division of Game and Fish, 0.2 mi (0.3 km) southwest of Borden Lake outlet and 0.8 mi (1.3 km) 
northeast of Garrison.

PERIOD OF RECORD.--June 1931 to current year. Monthend records for the period October 1939 to September 1953 
published in WSP 1278 (fragmentary 1940-41). Prior to October 1939, published as "at Wealthwood".

GAGE.--Water-stage recorder. Datum of gage is 1,240.40 ft (378.074 m) above mean sea level, datum of 1929.
Prior to Oct. 1, 1941, nonrecording gage at Wealthwood, 8.3 mi (13.4 km) northeast of present site, at various 
datums; gage readings have been reduced to elevations above mean sea level, adjustment of 1912. Oct. 1, 1941, 
to Sept. 30, 1958, water-stage recorder at datum 1,240.50 ft (378.104 m) above mean sea level, adjustment of 
1912. To convert these records to datum of 1929, subtract 0.10 ft (0.030 m).

EXTREMES.--Current year: Maximum elevation, 1,253.01 ft (381.917 m) Oct. 10 (affected by wind action and seiche 
action); maximum daily, 1,252.88 ft (381.878 m) Oct. 2; minimum, 1,251.57 ft (381.479 m) Sept. 22 (affected by 
wind action and seiche action); minimum daily, 1,251.67 ft (381.509 m) Sept. 22.

Period of record: Maximum elevation, 1,253.87 ft (382.180 m) Aug. 14, 1972 (affetted by wind action and 
seiche action); maximum daily, 1,253.43 ft (382.045 m) Aug. 22, 1972; minimum observfefl, 1,245.74 ft (379.702 m) 
Oct. 16-19, 1936.

REMARKS.--Water level affected by fixed-crest spillway constructed in 1939 at outlet of Ogechie Lake, 30.7 mi 
(49.4 km) downstream, with crest at elevation 1,250.50 ft (381.152 m). Water level subject to fluctuation 
caused by change in direction and velocity of wind and by seiches.

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

Oct. 
Nov. 
Dec. 
Jan.

31 ............ 1,252.53
30 ............ 1,252.37
31 ............ 1,252.36
31 ............ 1,252.29

Feb. 
Mar. 
Apr. 
May

28 1,252.15
31 ............ 1,252.30
30 1,252.22
31 ............ 1,252.24

June 30 ............ 1,252.13
July 31 ............ 1,252.15
Aug. 31 ............ 1,252.15
Sept.30 ............ 1,251.78

NOTE.--Elevations other than those shown are available.
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05286000 Rum River near St. Francis, Minn.

LOCATION.--Lat 4S°19'40", long 93°22'20", in SEk sec.19, T.33 N., R.24 W., Anoka County, on left bank at up 
stream side of highway bridge, 4 mi (6.4 km) south of St. Francis and 15.8 mi (25.4 km) ups.tream from mouth.

DRAINAGE AREA.--1,360 mi 2 (3,520 km2 ), approximately.

PERIOD OF RECORD.--May to November 1929, March 1930 to September 1931, April to November 1932, March 1933 to 
current year.

GAGE.--Water-stage recorder. Datum of gage is 860.74 ft (262.35 m) above mean sea level, datum of 1929 (Levels 
by Anoka County Highway Department). Prior to Nov. 9, 1933, nonrecording gage at site 50 ft (15.2 m) down 
stream at same datum.

AVERAGE DISCHARGE.--41 years (1930-31, 1933-73), 585 ft 3 /s (16.6 m 3 /s), 5.84 in/yr (148 mm/yr).

EXTREMES.--Current year: Maximum discharge, 5,640 ft 3 /s (160 m 3 /s) Mar. 19 (gage height, 8.25 ft or 2.51 m); 
minimum, 383 ft 3 /s (10.8 m 3 /s July 21 (gage height, 2.94 ft or 0.90 m)

Period of record: Maximum discharge, 10,100 ft 3 /s (286 m 3 /s) Apr. 20, 1965, Apr. 13, 1969; maximum gage 
height, 11.63 ft (3.54 m) Apr. 13, 1969; minimum discharge, 29 ft 3 /s (0.82 m 3 /s) Aug. 18, 1934 (gage height, 
1.91 ft or 0.58 ft).

REMARKS.--Records good except those for winter periods, which are fair. Records of chemical analyses for the 
current year are published in Part 2 of this report. Occasional regulation by Ogechie (also controls Mille 
Lacs Lake) and Onamia Lakes.

REVISIONS (WATER YEARS).--WSP 1308: 1930(M), 1932(M).

DISCHARGE, IN CUBIC FEET PEN SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

DAY UCT NOW DEC JAN FE6 MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
H 
9

10

11
12
13

IS

17

19
20

26
27

30 
il

TnT4|_

603
795
e35
897
942

965
959
9*5
9^3
951

961
957
95u
948
934

9?7
912
893
671
*Hu

67tS
(J03
910
911
<yl i

9l a
91 2
90P

{? 7 U
x a ~tp H /

<?ric
9* 1?
7^b
.^7
. 77

SS.^no

19/2 if
1°7* T<~

908
1,010
1,130
1,270
1,410

1.550
1.650
1,720
1,740
1.700

1,620
1,530
1,440
1.350
1,260

1 , 190
1,120
1 ,040
1,020
1 ,030

1 .030
994
<JU4
937
91?

*»93
«73
MU

_ ,

35,rt7*>
1 ,189
1 . 7uO

7on
,H7
,<yH

7'),7oO

T*U •« ? 0 > 9 P >
1*1 iM.v*]

740
7?0
710
700
690

6*0
670
660
655
b50

645
640
635
b34
b34

b2S
6?0
615
elO
605

bOO
597
5<»J
530
5*7

5*4
580
577 
57a
570

1 <»,bSb
h3l
/utj
5h7
. Ub
.S3

3e.7<>0

1 "FA*

1 fF Af

564
560
557
554
550

545
540
537
534
530

527
524
520
519
519

SlV
519
519
519
519

519
Si9
519
519
519

519
519
519
519
519
519

S?9
5b4
M9
.39
.1.5

i?,5uO

1,150 "
915

519
519
519
519
519

519
519
b!9
519
519

519
519
519
519
519

519
519
519
519
519

519
519
519
519
519

519
519
519

la, 532
S19
S19
51 9
,3b
,40

7b,t!?Q

iAX 9,470
'Ay 5,570

520
530
540
560
580

625
680
740
815
900

1.020
1,160
1,350
1,600
2,030

3,280
4,540
5,320
5,570
5,460

5.050
4,490
3,940
3,490
3.070

2,720
2,420
2,190
2,040
1 ,940
1 ,8bO 

71,030
?,29l
5,570

520
1 .bfl
1 .94

140.9UO

i"!" 1 330
HIM 387

1,780
1,700
1,630
1,560
1.490

1,430
1,390
1,330
1,280
1,220

1,180
1,120
1,070
1,020
1,030

1,050
1,060
1,070
1,090
1,080

1,090
1,070
1,060
1,060
1,050

1,030
996
957 
922
M OCO V!3

35,710
1,190
1,780

B95
.PS
,9ft

70,030

CF-5M
CFS«

919
963

1,010
1,040
1,080

1,100
1,090
1,050
1,020
1.030

1,060
1.09Q
1,110
1,140
1,170

1,190
1,160
1,110
1,040

978

932
914
904
987

1,200

1,470
1,660
1,780 
1,940
2,110
2,270 

37,517
1,210
2,270

904
.89

1.03
74.410

.85 IN

.67 IN

2,310
2,150
1,860
1,560
1,340

1,200
1,150
1,100
1,050
1,000

950
900
850
800
750

720
710
750
BOO
870

920
870
800
750
670

640
600
580 
560
540

?9,790
993

2,310
540
.73
.81

59,090

11.52
9.13

520
560
530
520
525

540
520
510
500
465

476
465
453
444
433

424
417
416
405
392

367
392
425
436
«72

474
470
480 
488
490
491 

14,540
469
560
387
.3"
.40

28,840

AC-FT 635,
AC-FT 662,

466
474
457
444
426

411
416
433
432
439

514
534
586
579
593

603
594
565
591
579

550
554
610
612
602

599
590
572 
551
534
510 

16,462
531
612
411
,39
,45

32,650

000
400

512
547
577
567
57«

553
536
519
504
493

476
461
447
439
433

426
421
415
400
390

395
420
460
450
440

470
520
540 
560
560

14,547
465
567
390
• 36
.40

26,650
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05288500 Mississippi River near Anoka, Minn.

LOCATION.--Lat 45°07'36", long 93°17'48", in SW% sec.12, T.119 N., R.21 W., Hennepin County, on right bank 0.5 
mi (0.8 km) downstream from Coon Creek, 1.5 mi (2.4 km) downstream from Coon Rapids Dam at Coon Rapids, 
6.5 mi (10.5 km) downstream from Anoka, and at mile 864.8 (1,391.5 km) upstream from Ohio River.

DRAINAGE AREA.--19,100 mi 2 (49,500 km 2 ), approximately.

PERIOD OF RECORD.--June 1931 to current year. Prior to October 1931 published as "at Coon Rapids, near Anoka."

GAGE.--Water-stage recorder. Datum of gage is 804.53 ft (245.22 m) above mean sea level, datum of 1929. Prior 
to June 14, 1932, at site 1.2 mi (1.9 km) upstream at different datum.

AVERAGE DISCHARGE.--42 years, 7,410 ft 3/s (210 m 3 /s), 5.27 in/yr (134 mm/yr).

EXTREMES.--Current year: Maximum discharge, 36,100 ft 3/s (1,020 m3 /s) Mar. 18 (gage height, 10.62 ft or 
3.237 m); minimum, 2,600 ft 3 /s (73.6 mVs) July 24, 25 (1.76 ft or 0.533 m) .

Period of record: Maximum discharge, 91,000 ft 5 /s (2,580 m 3 /s) Apr. 17, 1965 (gage height, 19.53 ft or 
5.953 m); minimum, 586 ft 3 /s (16.6 m3 /s) Sept. 13, 1934 (gage height, 0.37 ft or 0.113 m); minimum gage 
height, 0.13 ft (0.040 m) Nov. 28, 1967.

REMARKS.--Records good. Flow slightly regulated by six reservoirs on headwaters; total usable capacity, 
1,640,600 acre-ft (2.02 km3 ). Diurnal regulation caused by dam above station.

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAH OCTOBER 1972 TO SEPTEMBER 1973

OCT NOV DEC JAN FEB MAR APR MAY JUN JUU AUC StP

1 10,700
2 10,400
3 10,600
4 10,300
5 10,500

6 10,200
7 9,950
6 9*510
9 9,660

10 9,410

11 9*570
12 9,740
13 9,450
14 9,500
15 9,490

16 6,740
17 9*060
16 6,900
19 6,370
20 6,390

21 6,660
22 6,700
23 9,050
24 9,360
25 6,620

26 ,660
27 ,380
26 ,210
29 ,170
30 ,100
31 ,770

TOTAL 292*600
MEAN 9,445
MAX 10,700
MIN 6,370
CF6M .49
IN, ,57

10,000
11,400
12,000
13,000
14,700

15,300
16*200
15,600
15,500
16,400

15,700
16*000
15*700
15*300
14*500

13,400
13*100
12*100
12*100
11,700

11,200
11,200
10,500
9,930
9,950

9,410
6,910
6,640
7,960
7,260

374,660
12,500
16,400
7,260

.65

.73

7,870
7,210
6,640
4,400
4*300

4*300
4*000
5*000
5,600
6,700

7,100
7,300
7,600
7,700
7*500

5*600
6,200
6,300
7,000
7,600

7,600
7,600
7,900
7,600
7,600

7*300
7,300
7,300
7,200
7,500

7*200
7,000
7,300
7*200
6*500

6,100
6,000
6,000
6,000
6,000

6,100
6,400
6,600
6,700
6,700

6,600
6,650
6*600
6*700
6*700

7,000
7*300
7,150
6,600
6,700

6,700
6*600
6*200
6,000
6,300
L. . Bnn7*600 «, vvv 

209,420 204,500
6,755
7,900
4,000

.35
,41

CAL YR 1972 TOTAL 5,256,120 MCAN
HTR YR 1973 TOTAL 3,367*160 MEAN

6,597
7*300
6,000

.35

.40

14,370
9,225

6,620
6,300
5,770
5,690
5*770

5,910
5*730
5*500
5,600
5,600

5*700
6*000
5*600
5*150
4,690

4,500
5*000
6*000
5,700
5,120

5,170
5,070
5,070
4,600
4,700

4,600
4,600
4,900

•-•«»•

152*060
5,431
6,620
4,500

.26

.30

MAX 44

5,060
5,210
5,260
5,610
5,900 £

6,300
7,000
7,750
6,660
9,390

11,000
13,300
16,400
20,600
25,300

26,000
33,300
34,900
34,900
33,600

31,400
26,700
27,000
25,300
24,300

23,500
22,600
21,500
19,900
17,900
17,200 

576,960
16*610
34*900
5,060

.97
1.12

,500 MIN
MAX 34,900 MIN

17*300
16,800
16,300
15,700

'15,300^

15,000
14,300 •
13,700
12,800
12,600

11*600
11*500
10*900
10*300
10*300

10*200
10,000
11,000
10,500
10,600

11,100
11,900
11*500
11,600
12,200

11*600
11*800
11,800
11,300
11*200

373,300
12,440
17*300
10*000

,65
.73

4*000
3*090

11*200
11,300
11,300
11,100

r 10,900

11,400
11,000
11,000
12,500
12,400

13,300
13,100
13,600
13,900
13,400

12,900
12,600
11,800
11,200
10*600

9,750
10,000
9,900
10,100
11,000

12,400
12,900
14*600
15,000
15,500
15,100

376,950
12,160
15,5'00
9,750

.64

.73

CF6M .75
CFSM .46

14,800
14,500
13,800
13,700
13,200

12,600
12*400
11*600
11,400
10*400

9,910
9*610
9*520
6,610
7.750

7,730
7*690
7,670
7,580
7,350

6,660
6,540
6,090
5,620
5,490

5,250
5,600
6,110
5,690
5,220

270,910
9,030
14,600
5,220

,47
.53

IN 10
IN 6

5,160
5,660
5,660
5,920
5,650

5,650
5,420
4,920
5,360
5,170

4,670
4,590
4,990
5,260
5,170

4,730
4,050
3,940
4,430
3,670

3,250
3,250
3,450
3,090j
3,430|

-JU1Z&'
Tr9TO
3,600
3,960
4*360
5.790

142*690
4,609
5,920
3*090

.24

.26

,2"
.56

5,740
5,250
5,650
5,920
5*410

5,160
5,660
6,010
6,020
7,230

7,650
7,660
8,670
8,710
6,660

8,340
8,620
8,530
8,690
6,360

8,170
6,270
8*890
7,670
7*940

7,530
7,240
7,670
6,660
6,390
6,750

226,360
7,303
8,890
5,160

.36

.44

6,770
6,760
6,900
7,070
6,560

7.070
6,530
6.480
6.260
6.250

6.010
5.660
5.380
4,910
5,240

4,950
4,810
4,750
4,480
4,490

4,430
4,270
4,090
4,110
4,150

4*430
4,680
5/7*0
6,350
6,260

166,090
5,536
7,070
4,090

,29
,32
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05290000 Little Minnesota River near Peever, S. Dak.

LOCATION.--Lat 45°36'05", long 96°52 I 18", in SW^ sec.13, T.125 N., R.50 W., Roberts County, on right bank 2 mi 
(3 km) northwest of town of Browns Valley, Minn., 3.2 mi (5.1 km) upstream from proposed Lake Traverse diver 
sion, 5.3 mi (8.5 km) northeast of Peever, 7.2 mi (11.6 km) downstream from Jorgenson River, and 8 mi (13 km) 
upstream from Big Stone Lake.

DRAINAGE AREA.--447 mi 2 (1158 km 2 ).

PERIOD OF RECORD.--October 1939 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,000 ft C305 m) (from topographic map). Oct. 1, 1939, to 
Mar. 20, 1940, nonrecording gage at site 4.5 mi (7.2 km) downstream at different datum. Mar. 21 to Apr. 12, 
1940, nonrecording gage at site 100 ft (30 m) downstream at present datum. April 13 to Aug. 27, 1940, nonre 
cording gage at present site and datum.

AVERAGE DISCHARGE.--34 years, 45.6 ft 3 /s (1.29 m 3 /s), 1.39 in/yr (35 nun/yr) , 33,040 acre-ft/yr (40.7 kmVyr).

EXTREMES.--Current year: Maximum discharge, 352 ft 3 /s (9.97 m 3 /s) May 25 (gage height, 4.41 ft or 1.344 m); 
minimum, 0.05 ft3 /5 (0.001 m 3 /s) Aug. 8, 9 (gage height, 2.04 ft or 0.622 m); minimum gage height, 2.02 ft 
(0.616 m) Aug. 31, Sept. 14.

Period of record: Maximum discharge, 4,730 ft 3 /s (134 m 3 /s) Apr. 8, 1952 (gage height, 12.16 ft or 
3.706 m); maximum gage height, 13.35 ft (4.069 m) Mar. 25, 1943, from floodmark (backwater from ice); no flow 
at times in 1940, 1942, 1950, 1954, 1957, 1959, 1963, 1968.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 13Q8: 1943(M).

DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 197j

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTR YR

.90

.90

.90

.98
1.1

1.5
1.5
1.4
1.5
1.7

2.0
2.0
1.6
1.6
1.6

1.6
1.6
1.9
1.9
2.4

2.9
2.7
2.7
2.6
3.5

3.9
4.1
3.7
3.3
3.9
3.9 

67.78
2.19
4.1
.90

.005

.005
134

1972 TOTAL
1973 TOTAL

3.5
4.6
5.4

11
7.2

7.7
7.4
7.4
7.2
7.0

6.6
6.7
6.1
5.9
5.8

5.8
5.8
5.7
5.6
5.6

5.6
5.6
5.6
5.6
5.6

5.5
5.4
5.4
5 A• **

5.3

183.0
6.10

11
3.5
.01
.02
363

26,117
6,959

5.3
5.3
5.3
5.3
5.3

5.3
5.3
5.2
5.2
5.1

5.0
4.9
4.8
4.7
4.6

4.5
4.4
4.2
4.1
4.0

3.9
3.8
3.7
3.6
3.5

3.3
3.2
3.1
3.0
3.0
2 Q."»

134.8
4.35
5.3
2.9
.010
.01
267

.11 MEAN

.95 MEAN

2.8
2.7
2.7
2.6
2.5

2.4
2.4
2.3
2.2
2.2

2.1
2.1
2.1
2.0
2.0

2.0
2.0
2.1
2.1
2.2

2.2
2.2
2.3
2.4
2.4

2.6
2.7
2.7
2.7
2.7
2

-7
• r

73.1
2.36
2.8
2.0
.005
.006
145

71.4
19.1

2.7
2.7
2.8
2.9
3.1

3.2
3.2
3.2
3.2
3.2

3.2
3.3
3.6
3.6
3.6

3.6
3.6
3.7
3.7
3.8

3.8
4.2
5.2
6.8
9.0

15
23
30

162.9
5.82

30
2.7
.01
.01
323

MAX 1,910
MAX 264

40
45
47
50
53

58
94
95
96
100

140
170
180
181
264

190
154
140
120
102

88
80
74
77
96

104
90
85
79
71
67 

3,230
104
264
40
.23
.27

6,410

MIN
MIN

64
60
55
51
48

45
44
43
41
37

35
35
33
32
30

28
26
25
26
28

33
35
30
29
29

32
31
31
27
24

1,087
36.2

64
24
.08
.09

2,160

.57 CFSM

.05 CFSM

25
29
40
36
30

27
25
24
23
22

19
17
16
15
14

13
12
12
11
10

11
10
10
24
196

238
130
133
116
94
76 

1,458
47.0
238
10

.11

.12
2,890

.16 IN

.04 IN

63
53
47
41
36

31
26
24
21
20

16
14
13
11
10

8.8
8.2
8.2
7.4
6.4

5.8
5.6
5.2
4.4
6.4

5.0
3.9
3.3
3.5
3.3

511.4
17.0

63
3.3
.04
.04

1,010

2.17
.58

3.1
3.7
2.6
2.3
4.1

2.6
1.8
1.2
1.0
.82

.68

.55

.54

.45

.40

.35

.30

.27

.27

.23

.21

.22

.32

.46

.32

.43

.28

.?!

.25

.31
1 A• 1 "

30.45
.98
4.1
.18

.002

.002
60

AC-FT 51,800
AC-FT 13,810

.14

.11

.09

.09

.09

.08

.07

.05

.06

.07

.06

.07

.06

.08

.14

.18

.11

.24

.16

.12

.11

.14

.18

.22

.23

.25

.23

.19

.19

.19

.30

4.30
.14
.30
.05

.0003
0

8.5

.42

.41

.35

.33

.31

.32

.33

.31

.29

.33

.33

.39

.36

.34

.47

.55

.54

.55

.59

.56

.59

.71

.77
1.0
1.3

1.2
1.0
.97
Q 1 • O 1

7O • f *»

17.22
.57
1.3
.29

.001

.001
34

PEAK DISCHARGE (BASE, 450 CFS).--No peak above base.
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05291000 Whetstone River near Big Stone City, S. Dak.

LOCATION.--Lat 45°17'32", long 96°29'14", in SEkmh sec.18, T.121 N. , R.46 W., Grant County, on right bank 20 ft 
(6 m) downstream from highway bridge, 1.5 mi (2.4 km) west of Big Stone City, and 4.5 mi (7.2 km) upstream 
from Big Stone Lake.

DRAINAGE AREA.--389 mi 2 (1,008 km 2 ).

PERIOD OF RECORD.--March 1910 to November 1912 (no winter records), and March 1931 to current year. Monthly 
discharge only for some periods, published WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 996.96 ft (303.87 m) above mean sea level, adjustment of 1912. 
Mar. 8, 1910, to Nov. 30, 1912, nonrecording gage 2 mi (3 km) downstream at different datum. Mar. 18, 1931, 
to May 3, 1939, nonrecording gage, at site 20 ft (6 m) upstream at present datura. May 4, 1939, to Nov. 8, 
1952, water-stage recorder at site 80 ft (24 m) downstream at present datum.

AVERAGE DISCHARGE.--42 years (1931-73), 48.2 ft 3 /s (1.37 ra 3 /s), 1.68 in/yr (43 mm/yr), 34,920 acre-ft/yr 
(43.1 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 2,470 ft 3 /s (70 ra 3 /s) May 25 (gage height, 9.23 ft or 2.813 ra); 
minimum, 4.0 ft 3 /s (0,113 m 3 /s) Sept. 3, 11, 12, 13, 14, 15. 18 (sage height, 1.35 ft or 0.411 m).

Period of record: Maximum discharge, 6,870 ft 3 /s (195 ra 3 /s) Apr. 8, 1969 (gage height, 14.32 ft or 
4.365 m) from floodmarkj no flow at times in most years.

Maximum stage known, about 26 ft (8 ra) in June 1919, present site and datura, from information by local 
resident.

REMARKS.--Records good except those for winter period, which are fair. 

REVISIONS CWATER YEARS).--WSP 895: Drainage area. WSP 1308: 1932(M), 1935(M).

DAY

l
?
3
4
5

6
7
R
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTR YR

OCT

V.3
8.6
8.2
8.7

12

IS
14
12
10
10

11
11
11
12
13

13
13
13
12
14

18
19
19
20
20

20
17
16
16
Id
23

436.8
14.1
23

8.2
.04
.04
866

niSCHA&OF.

MOV

23
47
62
54
59

50
46
41
40
37

34
31
30
28
25

23
22
21
21
20

20
19
19
18
18

18
17
17
16
16

892
29.7

62
16

.08

.09
1,770

1972 TOTAL 48,941.9
1973 TOTAL 23,394.0

. IN CUBIC FFET PEP SECOND

DFC

16
17
21
22
22

21
20
19
19
18

18
18
18
18
18

18
17
17
17
17

17
17
17
17
17

17
17
18
19
20
20

567
18.3

22
16

.05

.05
1,120

MEAN
MEAN

JAN

20
20
20
19
IB

17
15
14
12
11

9.8
9.8

10
11
11

12
12
12
12
12

12
12
12
12
13

13
14
14
15 
15
15

424.6
13.7

20
9.8
.04
.04
842

134
64.1

PEAK DISCHARGE (BASE,

DATE

3-15
3-26

TIME

2000
1630

G. H. DISCHARGE

6.53
3.61

967
210

DATE

5-3
5-25

FEB

lh
16
17
18
19

20
21
22
25
28

31
33
35
35
35

35
35
35
35
36

36
36
39
50
65

86
94

100

1,053
37.6
100
16

.10

.10
2,090

MAX 2,600
MAX 1,890

200 CFS)

TIME G

1900 3

, WATFR YEAR OCTOBER 197? TO SEPTEMBER 1973

MAR

120
150
2?0
300
340

360
375
490
4?7
388

4?0
520
460
418
704

657
303
214
181
161

146
136
133
141
161

201
187
164
147
132
120

8,876
286
704
120
.74
.85

17,610

MIN 7
MIN 4

. H.

.66
2145 9.23

APR

111
103
94
86
HO

77
79
79
79
75

72
69
66
62
63

61
59
57
55
64

71
79
75
70
69

69
70
69
65
62

2,190
73.0
111
55
.19
.21

4,340

.1 CFSM

.1 CFSM

DISCHARGE

217
2,470

MAY JUN

71 141
96 116
186 101
178 89
133 81

110 72
94 64
83 59
76 54
69 49

62 45
58 39
53 37
52 34
50 31

49 29
46 ?6
45 24
44 21
44 21

52 20
57 18
57 17

213 16
1,890 15

1,560 14
648 13
371 12
276 12
223 11
174. ————— 

7,120 1,281
230 42.7

1,890 141
44 11
.59 .11
.68 .12

14,120 2,540

.34 IN 4.68 A

.16 IN 2.24 A

JUL AUG

12 5.8
14 5.8
13 5.5
12 5.7
11 5.8

11 5.3
11 5.5
9.8 5.2
9.2 5.2
8.4 5.8

8.2 4.7
7.4 5.0
7.1 5.3
6.9 5.0
7.4 5.0

7.1 4.9
6.7 5.0
7.4 4.6
6.9 4.6
6.7 4.9

6.1 4.6
6.3 4.7
7.1 5.0
7.6 5.2
7.1 5.2

7.1 5.2
6.7 5.0
6.5 4.6
6.7 4.4
6 C CO.3 D.c
6.3 4.9 

257.2 158.6
8.30 5.12

14 5.8
6.1 4.4
.02 .01
.02 .02
510 315

C-FT 97,080
C-FT 46,400

SEP

5.2
4.9
4.9
4.3
4.4

4.3
4.3
4.4
4.6
4.6

4.3
4.1
4.1
4.1
4.6

4.7
4.7
4.6
4.3
4.3

4.6
4.6
4.6
4.6
4.6

5.2
5.0
5.0
4.9
5.0

137.8
4.59
5.2
4.1
.01
.01
273
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05291500 Big Stone Lake at Ortonville, Minn.

LOCATION.--Lat 45°18'18", long 96°26 1 57", in NW?sSW?s sec.9, T.121 N. , R.46 W., Big Stone County, at powerplant 
intake at west edge of Ortonville, 0.5 mi (0.8 km) north of concrete dam at outlet, 0.5 mi (0.8 km) southwest 
of Ortonville.

PERIOD OF RECORD.--March 1937 to current year.

GAGE.--Nonrecording gage read once a day. Datum of gage is 957.69 ft (291.90 m) above mean sea level, datum of 
1929. Prior to Sept. 17, 1947, nonrecording gage at site 0.5 mi (0.8 km) south at same datum. Sept. 18, 
1947, to June 30, 1963, water-stage recorder at site 0.5 mi (0.8 km) south at same datum. Sept. 21, 1959, to 
June 30, 1963, supplementary nonrecording gage read once daily, at present site and datum.

EXTREMES.--Current year: Maximum gage height observed, 8.08 ft (2.463 m) May 27; minimum observed, 5.96 ft 
(.1.817 m) Sept. 24.

Period of record: Maximum gage height, 12.73 ft C3.880 m) Apr. 17, 1952; minimum observed, 3.53 ft 
(1.076 m) Mar. 2, 1957 (strong upstream wind in channel). Minimum observations of 3.10 ft (0.945) Mar. 2, 
1940 and 2.20 ft (0.671 m) Nov. 20, 1940 at spillway site are the result of blockage of channel to spillway 
by ice and snow and do not represent lake elevations.

REMARKS.--Natural lake with concrete dam at outlet. Fixed crest of dam is at 5.95 ft (1-81 m), with one 5-ft 
(1.5 m) and two 2.5-ft (0.76 m) gates with lowest sill at 0.71 ft (0.22 m). Changes in gate openings are not 
made.

Silt barrier dam 700 ft (213 m) upstream in outlet channel of lake completed July 7, 1958; crest at 5.9 ft 
1.80 m). Supplementary nonrecording gage readings used for stages below crest of silt barrier to June 30, 
1963. Water level subject to fluctuation caused by wind action.

GAGE HEIGHT, IN FEET, OCTOBER 1972 TO SEPTEMBER 1973

Oct. 31 .............. 7.00 Feb. 28 .............. 7.00 June 30 .............. 6.95
Nov. 30 .............. 6.95 Mar. 31 .............. 7.58 July 31 .............. 6.68
Dec. 31 .............. 6.94 Apr. 30 .............. 7.52 Aug. 31 .............. 6.31
Jan. 31 .............. 7.08 May 31 .............. 7.93 Sept. 30 .............. 6.18

NOTE.--Gage-height record other than that shown above is available.
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05292000 Minnesota River at Ortonville, Minn.

LOCATION.--Lat 45°17'44", long 96°26'38", in NE%NW% sec.16, T.121 N., R.46 W., Big Stone County, on left bank 
400 ft (122 m) downstream from bridge on U.S. Highway 12 and 1,300 ft (396 ra) downstream from dam at outlet 
of Big Stone Lake, at Ortonville.

DRAINAGE AREA.--1,160 mi 2 (3,000 km2 ), approximately. 

PERIOD OF RECORD.--February 1938 to current year.

GAGE.--Water-stage recorder. Datum of gage is 956.38 ft (291.50 m) above mean sea level, datum of 1929. Prior 
to Mar. 31, 1939, nonrecording gage on downstream side of dam 1,300 ft (396 m) upstream at datum 1.31 ft 
(0.40 m) higher,"

AVERAGE DISCHARGE.--35 years, 115 ft 3/s (3.26 m 3/s), 83,320 acre-ft/yr (103 km3 /yr.

1ES.--Current year: Maximum discharge, 775 ft 3/s (21.9 m3 /s) May 26 (gage height, 7.70 ft or 2.347 m); 
limum, 0.82 ffYs (0.023 m3/s) Aug. 12, 13 (gage height, 1.08 ft or 0.329 m); minimum gage height, 1.07 ft

EXTREMES, 
minimum, 
(0.326 m) Oct. 19, Dec. 15, 16, 27.

Period of record: Maximum discharge, 3,060 ft 3 /s (86.7 m 3 /s) Apr. 13, 1952 (gage height, 12.92 ft or 
3.938 ml; no flow Dec. 13, 1940.

REMARKS.--Records good except those for winter periods, which are fair. Some regulation by Big Stone Lake 
(see preceding page).

REVISIONS (WATER YEARS).--WSP 895: 1939. WSP 1508: 1942 (yearly mean).

DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 197? TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAP JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
?3
24
25

26
27
28 
29
30
31

TOTAL
MFAN
MAX
MIN
AC-FT

CAL YR
u/TP YM

1.6
1.9
2.3
2.2
2.9

2.6
3.0
3.3
2.8
2.8

2.3
l.B
1.8
1.8
2.0

17
1 .7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.6
1.6
2.1 
3.0
3 W. o

3.0

82. S
2.66

17
1.6
164

1972 TOTAL
1973 TOTAL

2.7
4.9
2.2
1.9
1.7

2.6
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
l.fl
1.8
1.9
1.9

1.8
1.9
1.8
1.8
1.9

1.9
2.2
2.1 
2.0
2.2

60.0
2.00
4.9
1.7
119

H6,389
30,398

2.1
2.0
1.9
1.9
l.B

1.7
1.6
1.6
1.7
1.7

1.6
1.6
1.6
1.5
1.4

1.4
1.5
1.5
1.5
1.5

1.5
1.5
1.7
1.7
1.7

1.7
1.7
1.6 
1.7
1.7
1.7 

51.3
1.65
2.1
1.4
102

.60 MEAN

.20 MEAN

1.7
1.8
1.8
1.8
2.0

1.9
1.8
1.9
1.9
1.8

1.8
3.0
5.5
5.5

10

39
48
54
44
42

39
50
60
62
h3

63
64
64 
64
64
65 

929.?
30.0

65
1.7

1,840

23^
83.1

65
65
65
66
66

66
66
66
66
66

66
66
66
66
66

66
66
66
66
66

67
67
68
68
71

76
90

140

1,964 10
70.1
140
65

3,900 21

MAX 1,160
MAX 664

190
200
210
220
234

253
262
306
343
26]

299
341
350
369
405

421
420
416
420
415

398
396
418
4?8
438

415
401
41fi 
394
364
353

,758
347
43P
1<90

,340

MIN
MTN

372
376
392
331
273

216
192
135
172
94

52
15
5.5
6.0

81

18
16
4.2
14
22

64
67
39
42
49

82
58
23 
31
36

3,277.7 7
109
392
4.2

6,500 14

1.4 AC-FT
.90 AC-FT

154
186
165
189
169

230
223
214
259
254

238
211
162
145
130

169
56
22
19
16

17
21
16
84

425

664
598
612
COTJO J

583
555 

,369
238
664
16

,620

171,
60,

511
466
51?
485
474

441
403
412
360
367

278
116
107
99
73

26
19
18
1* ^
18

2fi
73
14
19
23

20
7.0
4.9 
5.0
5.1

5,398.0
180
51?
4.9

10,710

400
290

16
16
11
11
10

10
10
11
13
15

13
11
12

I 6.2
1 5.7

5.5
6.0
4.5
3.3
3.0

3.6
6.9
7.3
7.0
6.4

4.8
3.8

: 3.6
£. Qo • y 

13
6.3

262.fi
8.48

16
3.0
5?1

2.1
2.0
2.4
2.6
3.3

3.1
2.9
2.5
1.8
1.3

1.0
.90

1.3
2.2
2.2

2.1
1.8
1.8
1.7
3.8

4.6
5.1
5.5
5.3
5.3

5.4
5.6
5.7 
5.7
5 O

• fj

5.6 

102.40
3.30
5.8
.90
203

5.9
6.7
7.0
7.3
6.9

6.5
6.4
6.3
6.3
6.4

6.3
6.1
6.3
5.2
4.1

4.1
4.0
3.5
2.6
2.5

2.6
2.9
3.5
3.6
2.7

3.0
2.9
2.8 
4.0
4.9

143.3
4.78
7.3
2.5
284
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05293000 Yellow Bank River near Odessa, Minn.

135

LOCATION. --Lat 45 0 13'35", long 96°21'12", in SESjSEJj sec.l, T.120 N., R.46 W. , Lac qui Parle County, on left bank 
150 ft (46 m) downstream from highway bridge, 2.5 mi (4 km) southwest of Odessa, and 4.5 mi (7.2 km) upstream 
from mouth.

DRAINAGE AREA.--398 mi 2 (1,031 km 2 ).

PERIOD OF RECORD.--October 1939 to current year.

GAGE.--Water-stage recorder. Datum of gage is 953.34 ft (290.58 m) above mean sea level, datum of 1929 (Corps 
of Engineers bench mark). Prior to Aug. 28, 1940, nonrecording gage at site 150 ft (46 m) upstream at same 
datum.

AVERAGE DISCHARGE.--34 years, 60.2 ft 3 /s (1.70 m 3 /s) , 2.05 in/yr (52 mm/yr), 43,610 acre-ft/yr (53.8 hm3 /yr).

IBS.--Current year: Maximum discharge, 1,040 ft 3 /s (29.5 m 3 /s) Mar. 16 (gage height, 6.96 ft or 2.121 m); 
cimum gage height, 7.69 ft (2.344 m) Mar. 8 (backwater from ice); minimum discharge, 0.80 ft 3 /s (0.023 m3 /s)

EXTREMES. 
maximum 
Sept. 3; minimum gage height, 1.61 ft (0.491 m) Aug. 18, 19.

Period of record: Maximum discharge, 6.970 ft 3 /s (197 m 3 /s) Apr. 9, 1969 (gage height, 19.07 ft or 5.813m, 
from floodmark); no flow Jan. 26 to Feb. 8, 1940, Jan. 8, 9, 1942, Jan. 25 to Feb. 25', 1959, Feb. 11 to Mar. 9, 
1965.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1388: 1947(M), 1950.

DISCHARGE, IN CUBIC FEET PEA SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAR APR HAY JUN JUL AUG 8EP

1
2
I
a
s
6
7
B
9

10

11
12
IS
10
IS

16
17
ie
19
20

21
122
23
24
25

26
27
26
29
30
31

TOTAL.
MEAN
MAX
MIN
CFBM
IN.
AC-FT

CAL YB
WTR, YR

7,8
7,*
7.3
7.0

11

, 16
1*
16
IS
21

22 _
21 ^
21
19
19

19
ie
17
16
ie
19
20
20
19
19

19
16
19
IB
22
26

555^7
IT. 3

26
7.0
.«4
.05

1,060

1972 TOTAL
1973 TOTAL

26
4B
66
6S
71

67
64
61
56
54

SO
47
as
42
40

36
36
34
32
31

30
28
27
25
23

22
21
20 
20
19

1,212
40.4

71
19

.10

.11
2,400

62,062
22,129

19
16
IB
16
17

17
16
16
16
16

16
IS
IS
14
14

14
U
14
13
IS

13
IS
12
12
12

12
12
12
12
11 
11

445
14. '4

19
11

.04

.04
663

.SO MEAN

.87 MEAN

11
1010"

10
10

,«.«
.6
.6
.6

.6

.6
• B
.«
.«

.6

.6

.6

.B

.6

.8

.6
10
10
10

10
10
10 
10
11
11 ^

309.6
9.99

11
9.6
.03
.03
614

170
60.6

11
11
11
11
11

12
12
12
12
IS

13
13
14
14
14

1!
IS
16
16
17

17
16
16
19
20

21
24
26

426
15.3

26
11

.04

.04
649

MAX 2,090
MAX 949

35
40
50
68
90

ISO
190
300
416
4*0

495
540
590
6S2
7S1

949
*06
425
S46
293

252
222
201
197
211

229
227
206
1 fiA1 09
173
160

9,674
312
949
33

.78

.90
19,190

MIN
MIN

149
136
129
121
115

107
103
9B
94
66

63
79
77
76
73

73
73
71
70
73

72
76
62
79
77

74
73
7J 
67
66

2,631
67.7
149
66
.22
.25

5,220

6.4 CFSM
.97 CFSM

73
66

129
195
172

143
130
116
112
110

97
64
7S
66
63

59
56
53
50
46

54
56
55

255
464

567
444
315
275
273
226

4,927
159
567
US

.40

.46
9,770

.43

.15

176
146
124
107
96

64
75
70
63
57

52
49
45
42
41

56
34
31
26
26

25
23
92
20
19

17
16
15 
15
14

1,570
92.3
176
14

.13

.IS
3,110

IN 5.60
IN 2.07

15
15
14
12
11

11
9.7
6.7
6.6
6.3

7.6
7.1
6.9
6.S
6.1

5.9
6.3
7.0
5.6
5.4

5.2
5.6
6.6

11
12

11
7 6
6 6 
6 6
6 5
63

6.3
6.0
5.4
5.0
4.5

4.3
3.6
4.4
4.2
4.3

3.3
2.6
2.5
2.1
2.0

1.9
1.7
1.1
1.6
1.9

1.9
2.1
2.3
2.3
2.1

.7

.9

.3

.3

.5
V

265.1 66.6
6.55 2

15
5.2
.02
.02
526

AC-FT 123,100
AC-FT 43,890

.66
6.3
1.1
007
006
176

1.3
1.3
.97

1.1
1.3

1.3
1.1
1.1
1.1
1.1

l.T
2.1
1.3
1.1
2.1

2.1
2.1
1.9
1.7
1.5

1.3
1.3
.3
.3
.3

.5

.9

.7 

.5
1,5

43.67
1.46
2.1
.97

.004

.004
67

PEAK DISCHARGE (BASE, 300 CFS).--Mar. 16 (0915) 1,040 cfs (6.96 ft); May 26 (1400) 588 cfs (5.25 ft).



MINNESOTA RIVER BASIN 

05294000 Pomme de Terre River at Appleton, Minn.

136

LOCATION.--Lat 45°12'10", long 96°01'20", in SWkmk sec.14, T.120 N., R.43 W., Swift County, on left bank 60 ft 
(18 m) upstream from bridge on U.S. Highway 59 and State Highway 119 at Appleton and 8 mi (13 km) upstream 
from mouth.

DRAINAGE AREA.--905 mi 2 (2,344 km 2 ), approximately.

PERIOD OF RECORD.--March 1931 to September 1935 (no winter records), October 1935 to current year. Prior to 
October 1953, published as "near Appleton."

GAGE.--Water-stage recorder and concrete control. Datum of gage is 978.00 ft (298.09 m) above mean sea level, 
datum of 1929. Prior to Dec. 22, 1952, nonrecording gage at site 4 mi (6 km) upstream at datum 25.17 ft 
(7.67 m) higher.

AVERAGE DISCHARGE.--38 years (1935-73), 105 ft 3 /s (2.97 m 3 /s), 1.58 in/yr (40 mm/yr), 76,070 acre-ft/yr 
(93.8 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 984 ft 3 /s (27.9 m 3 /s) Mar. 13 (gage height], 7.09 ft or 2.161 m, 
from floodmark); minimum, 23 ft 3 /s (0.65 m 3 /s) June 13 (gage height, 4.44 ft or 1.35(3 m).

Period of record: Maximum discharge, 5,520 ft 3 /s (156 m 3 /s) Apr. 11, 1969 (gage height, 13.78 ft or 
4.200 m); maximum gage height, 14.58 ft (4.444 m) Apr. 9, 1969 (backwater from ice); no flow for several 
periods.

REMARKS.--Records good except those for winter periods, which are fair. Flow affected by lakes above station. 
Occasional regulation at low flow by old milldam 500 ft (152 m) upstream.

REVISIONS (WATER YEARS).--WSP 1308: 1931(M), 1937(M).

DAY

1
i.
3
4
5

6
7
ft
9

10

11
12
13
I"
15

16
17
18

20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MJN

CFSM
IN.
AC -FT

CAL Yfi
rtTR YH

OCI

«5
85
84
93
90

90
9<?
91
86
P6

86
Pi
87
86
84

B5
83
S3
«2
83

60
B4
S4
8S

83
81
«3
A 7~ f

93
100 

2,67B
66,4
100
81

.10

.11
5,310

PISCMAkU

K.UV

105
131
1 74
169
147

139
135
133
131
126

123
1«?9
125
80
96

119
122
1 16
111
106

104
101
as
97

109

93
72
57
60
61

3,359
112
174
57

.12
, 10

6,660

197? TOTAL 90,007

t, IN C

r>EC

62
63
64
fee
71

77
7t>
74
73
71

*7
64
62
60
58

57
56
56
Sb
55

55
54
54
54
53

53
52
52
52
51
51 

1 ,669
60.3

77
51

.07

.06
3,710

MEAN
1973 TOTAL 40,186 *tAN

PEAK DISCHARGE

DATE
3-13
5-03

TIME
About
1800
0345

G. H. DISCHARGE

7.09
5.46

984
218

UhJC FEtT

JA*

SO
50
so
SO
SO

so
50
50
SO
50

50
50
50
50
so

50
50
50
50
50

50
50
50
50
50

50
50
SO
50
50
50

1,550
50.0

50
50

,06
,06

5,070

246 M*X
110 MAX

HEN SECON

FEt>

50
50
50
50
50

50
50
50
50
50

50
50
50
50
50

51
52
52
52
52

52
52
52
53
54

56
59
62

1,449
51,8

62
SO

.06

.06
2,870

1,240 «
76« M

0, wATEK YEAR OCTOBER 1972 TO SEPTEMBER 1973

MAR APH MAY JUN

68 315 172 172
76 302 203 158
91 286 212 146
113 275 190 138
163 264 169 127

215 257 279 120
228 250 333 112
255 241 221 107
290 227 185 101
277 212 172 97

336 202 165 93
373 192 155 87
746 185 14S 66
764 178 137 75
724 173 127 72

733 176 120 67
670 163 115 63
604 173 109 73
548 167 103 59
498 167 96 56

456 167 99 56
419 161 102 53
390 161 98 52
383 163 121 46
395 165 273 48

401 165 278 45
381 157 225 46
367 153 205 44
361 147 203 45
305 156 198 45

12,006 6,022 5,396 2,471
367 201 174 82.4
764 315 333 172
68 147 98 44

.43 .22 .19 .09
,49 ,25 ,22 .10

23,610 11,940 10,710 4.900

IN 23 CFSM ,27 IN 3,70 AC-FT
IM 26 CFSM .12 IN 1,65 AC-FT

JUt AUG SEP

45 47 38
50 46 36
SI 45 36
46 44 35
44 42 34

43 41 32
40 42 32
38 41 32
37 44 31
36 46 31

35 46 30
37 48 30
35 49 29
33 45 28
32 44 27

31 43 27
30 40 27
29 37 27
28 36 27
27 34 26

27 33 26
28 34 26
31 38 26
45 39 26
57 40 27

38 40 33
39 39 37
40 36 37
41 34 39
48 33 41
49 35 « """•

1,190 1,261 933
' 38.4 40,7 31,1

57 49 41
j 27 33 26
i .04 .05 .03

.OS .05 .04
i 2,360 2,500 1,850

l!7B,500
79,710

(BASE, 200 CFS)

DATE

S-06
5-25

TIME

2230
1715

G. H. DISCHARGE

6.02 432
5.79 320
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OS300000 Lac qui Parle River near Lac qui Parle, Minn.

137

LOCATION.--Lat°44°59 l 42", long 9S 0 S5'09", in SWVSW% sec.27, T.118 N., R.42 W., Lac qui Parle County, on right 
bank 40 ft (12 m) downstream from highway bridge and O.S mi (0.8 km) southwest of village of Lac qui Parle.

DRAINAGE AREA.--983 mi 2 (2,546 km 2 ).

PERIOD OF RECORD.--April 1910 to November 1914; March 1931 to current year (winter records incomplete prior to 
1934). Published as "at Lac qui Parle," 1910-14.

GAGE.--Water-stage recorder. Datum of gage is 951.98 ft (290.16 m) above mean sea level (Minnesota Highway
Department bench mark). Apr. 27, 1910, to Nov. 15, 1914, nonrecording gage at site 2 mi (3 km) downstream at 
different datum. Mar. 17, 1931, to Mar. 9, 1937, nonrecording gage at site 40 ft (12 m) upstream at present 
datum.

AVERAGE DISCHARGE.--42 years (1912-13, 1931-32, 1933-72), 125 ft 3 /s (3.54 m 3 /s), 1.73 in/yr (44 mm/yr), 90,560 
acre-ft/yr (112 hm 3 /yr).

IBS.--Current year: Maximum discharge, 1,760 ft 3 /s (49.8 m 3 /s) Mar. 14 (gage height, 6.25 ft or 1.905 m): 
:imum gage height, 9.08 ft (2.768 m) Mar. 13 (backwater from ice); minimum discharge, 0.08 ft 3 /s (0.002 m 3 /s)

EXTREMES, 
maximum 
Sept. 20, 21, 22 (gage height, 0.21 ft or 0.064 m).

Period of record: Maximum discharge, 17,100 ft 3 /s (484 m 3 /s) Apr. 10, 1969 (gage height, 18.94 ft or 
5.773 m, from floodmark); maximum gage height, 19.37 ft (5.904 m) Apr. 9, 1965, from floodmark, backwater from 
ice; no flow at times in several years.

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 1308: 1912(M), 1935(M).

DISCHARGE, IN CUBIC FfcET PE» SECOND, WATER YEA" OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT DEC MAY JUM JUL AUG SEP

1
2
3
a
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,
AC-FT

CAL YR
WT* YR

9,4
11
13
13
12

15
15
15
14
19

30
30
30
26
25

27
25
?5
20
24

25
27
30
33
34

34
32
31
30
34
42 

756.4
24.4

42
9.4
• 02
.03

1.500

1972 TOTAL
1973 TOTAL

«2

72
95
136
178

165
144
129
120
113

102
95
87
81
73

71
67
65
63
61

59
57
56
55
54

S3
51
50 
49
47

2,494
63.1 2
178
42

.08
,09

4,950 1,

102,861,40
46,667,17

tin
42
40
38
36

34
33
31
30
28

27
?6
?4
23
?2

21
20
19
18
17

16
15
15
14
14

13
13
13
12
12
12 

722
3.3
44
12

.02

.03
430

MEAN
MEAN

12
11
11
11
11

11
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
11
12
13

U
16
18 
20
21
22

374
12.1

22
10

.01

.01
742

261
128

23
23
24
24
?b

25
25
26
?«>
2fc

?7
27
27
27
28

28
26
2»
2V
30

30
31
34
37
47

56
72
92

927
33.1

92
23

.03

.04
1,840

MAX 4,030
MAX 1,700

HO
135
163
200
23*

2BB
330
365
415

1,000

1,220
1,400
1,650
1,700
1,690

1,590
1,510
1,250

994
868

762
672
604
564
566

568
568
541 
509
484
459 

23,416
755

1,700
110
.77
.89

46,450

hlN 9
MINI

432
413
391
367
337

ill
290
272
259
243

235
225
218
21b
210

198
190
188
163
186

181
1«1
161
176
171

162
153
149 
143
141

7,001
233
432
141
.24
.26

13,690

.4 CFSM

.06 CFSM

147
162
225
311.
324

321
342
364
321
272

233
210
163
167
155

145
135
129
122
117

117
1 15
120
267
313

235
235
351 
329
424
440

7,356
237
440
115
,2«
.26

14,590

,29 IN
,13 IN

372
311
256
222
193

174
155
145
130
120

110
100
91
85
75

73
67
62
54
50

46
42
37
34
30

29
28
28 
27
27

3,171
106
372
27

.11
,12

6,290

5.89
1.77

27
29
27
24
21

19
18
17
15
14

10
13
12
11
11

10
9,8
9.1
8.5
7.1

7.0
7.1
7.8
6.9

11

12
12
12 
11
11
9 a.**

426.1
13.7

29
7,0
.01
.02
845

AC. FT 204
AC»FT 92

10
9,3
9.3
B.4
7.5

6.4
6.0
6.7
6.4
9.3

5.9
5.6
6.7
5.3
4.8

<i.5
3.6
3.3
3.1
2.7

2.3
4.2
5.1
5.2
6.6

6,0
4.5
3.2 
2.3
1.9
1.9

168.0
5.42

10
1,9

,006
.006
333

,000
,960

1.6
1.5
2.6
2.8
2.1

1,0
.62
.76
.91
.61

.68

.75

.91
,88

1.5

1,1
,93
,83
,25
,12

,08
.34
.44
.74

1.3

3,6
8,0
9.0 
5,2
« t• l

55,67
1.86
9.0
.08

.002
,002
110



138 MINNESOTA RIVER BASIN 

05301000 Minnesota River near Lac qui Parle, Minn.

LOCATION.--Lat 45 0 01'17", long 95°52'05", in NW%NE% sec.24, T.118 N., R.42 W., Chippewa County, on left bank 
200 ft (61 m) downstream from dam at Lac qui Parle Outlet, 2.4 mi (3.9 km) northeast of village of Lac qui 
Parle, and 3.5 mi (5.6 km) west of Watson.

DRAINAGE AREA.--4,050 mi 2 (10,500 km 2 ), approximately. 

PERIOD OF RECORD.--October 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 900.00 ft (274.32 m) above mean sea level, datum of 1929 (levels 
by Corps of Engineers). Prior to Nov. 10, 1944, at datum 0.20 ft (0.06 m) lower.

AVERAGE DISCHARGE.--31 years, 658 ft 3 /s (18.6 m 3 /s), 476,700 acre-ft/yr (588 hmVyr).

EXTREMES.--Current year: Maximum discharge, 4,650 ft 3 /s (132 m 3 /s) Mar. 17 (gage height, 32.93 ft or 10.037 m); 
minimum, 26 ft 3 /s (0.736 m) July 27 (gage height, 20.48 ft or 6.242 m).

Period of record: Maximum discharge, 29,400 ft 3 /s (833 m 3 /s) Apr. 12, 1969 (gage height, 39.75 ft or 
12.116 m); no flow Nov. 17, 1942, Sept. 29, 1947, Oct. 19 to Nov. 18, 1951, Nov. 24, 1952.

REMARKS.--Records good. Part of flow from 2,050 mi 2 (5,310 km 2 ) of Chippewa River basin at times diverted into 
Minnesota River above station. Some regulation by Big Stone Lake since Apr. 17, 1937, Lac qui Parle since 
January 1938, and Marsh Lake since Nov. 1, 1939.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB APR JUN JUL AUC SfcP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
10
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC-M

CAL YH
WTR YK

126
126
126
126
126

107
77
eo
62
62 1

55 1
34 1
35 1
35 1
36 1

Ul
36
36
37
36

36
36
37
38
UO

Ul
91
132
i «j a1 C.'o

130

226
367
466
492
483

511
563
670
943
,120

,230
,260
,270
,2bO
,140

943
699
626
477
370

199
96
96
96

100

104
109
110
115
1U4

2,322 16,549 11
7U.9
159 I
34

4,610 32

1972 TOTAL
1973 TOTAL

552
,260

96
,620 22

503,314
220,531

185
233
320
342
466

635
612
579
555
535

526
511
501
U95
462

476
474
415
347
307

246
213
206
209
210

211
205
207
206
204
201 

,340
366
635
185

,490

MEAN
MEAN

200
202
207
211
21»

822
226
235
237
235

226
207
166
161
163

163
166
163
163
lt>8

166
166
171
166
171

226
356
369
377
367
365

6,669
222
369
161

13,620

1,375
604

360
360
360
356
360

356
360
360
350
365

367
367
356
350
350

350
350
350
353
355

353
346
341
336
327

322
317
360

9,651
352
367
317

19,5UO

MAX 6,390
MAX a, 590

391
463
600
600
664

655
938

1,150
1,330
1,420

1,470
1,580
1,900
2,370
2,690

3,550
4,U90
4,590
4,450
4,240

4,020
3,790
3,600
3,460
3,320

3,190
3,060
2,670
2,340
2,270
2,230 

74,151
2,392
4,590

391
147,100

MIN 34
MIN 27

2,230
2,210
2,160
2,120
1,710

1,310
1,560
1,530
1,550
1,500

1,490
1,400
1,260
1,220
1,340

1,340
1,470
1,350
1,220
1,320

1,710
1,660
1,570
1,400
1,420

1,360
1,360
1,330
1,500
1,060

U5, 540
1,516
2,230
1,060

90,330

AC-FT
AC-FT

761
675
866
793
722

749
755
766
781
796

647
933
935
934
931

931
923
911
900
696

667
725
553
567
739

,010
,020
,030
,040
,050

t 1 i n _

,250
,250
,240
,250
,240

,230
,220
,210
,200
,160

,170
,150
,030
767
759

761
763
751
669
577

572
507
397
391
302

162
161
161
160
1«AISO

26,764 23,636
663

1,110
553

766
1,250

156
53,090 46,690

998,300
437,400

158
156
156
159
126

70
55
54
54
55

42
27
28
28
28

28
26
26
27
27

27
26
29
27
27

27
27
27
27
27
27

1,636
52.6
159
27

3,250

27
28
28
27
27

27
27
27
27
27

27
26
27
27
27

27
28
26
26
27

27
26
27
28
27

27
26
26
26
29
29

852
27,5

29
27

1,690

29
29
26
26
28

20
26
28
29
29

30
30
30
31
31

51
31
32
33
34

36
37
36
40
42

44
44
44
47
46

1,017
33,9

46
26

2,020
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05304500 Chippewa River near Milan, Minn.

139

LOCATION.--Lat 45°06'39", long 95°47'57", in SE%SE% sec.16. T.119 N., R.41 W., Chippewa County, on right bank 
800 ft (240 m) upstream from bridge on State Highway 40, 2.0 mi (3.2 km) upstream from small tributary, and 
5.5 mi (8.8 km) east of Milan.

DRAINAGE AREA.--1,870 mi 2 (4,840 km 2 ), approximately. 

PERIOD OF RECORD.--March 1937 to current year.

GAGE.--Water-stage recorder. Datum of gage is 959.69 ft (292.51 m) above mean sea level, datum of 1929. Prior 
to June 15, 1942, nonrecording gage on bridge 800 ft (240 m) downstream at same datum.

AVERAGE DISCHARGE.--36 years, 267 ft 3 /s (7.56 m 3 /s), 1.94 in/yr (49 mm), 193,400 acre-ft/yr (238 hmVyr).

year: Maximum discharge, 2,670 ft 3 /s (75.6 m) Mar. 14 (gage height, 6.79 ft or 2.070 m): 
ight, 7.41 ft (2.259 m) Mar. 12 (backwater from ice); minimum discharge, 58 ft 3 /s (1.64 m 3 /s)

EXTREMES.--Current 
maximum gage height 
July 22 (gage height, 1.55 ft or 0.472 m).

Period of Record: Maximum discharge, 11,400 ft 3 /s (323 m 3 /s) Apr. 9, 1969 (gage height, 15.45 ft or 
4.709 m); no flow at times during 1940.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by several small lakes 
above gage.

REVISIONS (WATER YEARS).--WSP 1145: Drainage area.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NQV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
I
4
5

6
7
6
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
H
SO
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,
AC-FT

CAU YR
WTR YR

31S
309
312
326
329

340
329
326
318
322

329
329
329
326
315

309
305
293
263
263

269
293
269
266
260

260
274
277
260
260

9,457 10
305
340
274
,16
• 19

16,760 21

1972 TOTAU
1973 TOTAL

31B
393
516
523
505

501
461
466
459
446

433
416
394
350
335

333
320
313
310
302

299
263
270
270
270

264
230
212
200
190

,606
354
523
190
.19
.21

,040

270,761
122,049

180
175
165
160
155

153
150
145
143
140

136
137
135
134
133

132
132
132
132
132

132
132
132
132
132

131
131
131
131
131
131

4,349
140
160
131
.07
.09

6,630

MEAN
MEAN

PtAK DISCHARGE

DATE

11-3

TIME G

1830 3
3-14 0015 6

131
131
131
131
131

131
131
131
131
131

131
131
131
131
131

131
131
131
131
131

131
131
131
131
131

131
131
131
131
131
131 

4,061
131
131
131
.07
.08

8,050

740 MAX
334 MAX

132 136
132 137
132 139
132 144
132 150

132 166
132 220
132 315
132 465
132 700

132 1,040
133 1,460
133 1,720
133 2,100
133 2,430

133 2,180
133 1,620
134 1,670
134 1,560
134 1,460

134 1,360
134 1,290
134 1,220
134 1,210
134 1,260

13U 1,260
135 1,210
135 1,180

3,726 33,454
133 1,079
135 2,430
132 136
.07 ,58
.07 .67

7,390 66,360

3,040 MIN 78
2,430 MIN 61

,100
,080
,060
,030
,010

990
973
956
924
690

866
- 623

794
779
770

740
740
729
719
712

716
695
673
657
654

637
618
603
590
572

24,102
603

1,100
572
.43
.46

47»810

CFSM .40
CFSM .18

627
706
726
701
666

697
735
719
674
626

569
552
520
493
464

436
413
395
376
366

365
363
356
381
496

569
564
542
523
490
459

16,621
536
735
356
.29
.33

32,970

IN 5.39
IN 2.43

428
402
376
354
329

312
296
262
270
257

246
234
222
210
200

191
183
176
166
162

154
150
145
141
137

132
127
120
118
116

6,636
221
428
116
.12
.13

13,160

AC-FT
AC«FT

116
131
130
124
US

111
105
102
97
91

69
65
83
76
61

77
72
67
68
65

61
62
62
96
95

98
93
64
62
91
99

2,832
91,4
131
61
.05
.06

5,620

537,100
242,100

104
99
94
69
64

66
66
96
105
139

140
133
124
115
117

126
120
113
108
101

96
122
175
175
171

156
145
136
126
116
111

3,712
120
175
84
.06
.07

7,360

106
106
103
106
100

95
92
68
86
62

79
74
71
69
70

69
71
69
67
65

63
64
64
69
72

90
100
101
101
99

2,491
63.0
106
63
.04
,05

4,940

(BASE. 400 CFS)

. H. DISCHARGE DATE

.12

.79
541

2,670
5-5
5-26

TIME G. H.

1900 3,66
0630 3.18

DISCHARGE

847
572
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05311000 Minnesota River at Montevideo, Minn.

LOCATION.--Lat 44°56'00", long 95 0 44'00", in NWsNWs sec.19, T.117 N., R.40 W., Lac qui Parle County, on right 
bank 100 ft (30 m) upstream from bridge on U.S. Highway 212, at Montevideo, and 400 ft (122 m) downstream 
from Chippewa River.

DRAINAGE AREA.--6,180 mi 2 (16,000 km 2 ), approximately.

PERIOD OF RECORD.--July 1909 to September 1917, October 1917 to September 1929 (no winter records), October 1929 
to current year. Prior to October 1939, published as "near Montevideo." Monthly discharge only for some 
periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 909.12 ft (277.10 m) above mean sea level, datum of 1929.
July 22, 1909, to Feb. 4, 1932, nonrecording gage at bridge 600 ft (183 m) downstream at present datum.
Feb. 5, 1932, to Nov. 26, 1934, nonrecording gage at bridge 100 ft (30 m) downstream at present datum.

AVERAGE DISCHARGE.--52 years (1909-17, 1929-73), ft 3 /s (19.5 m 3 /s), 498,500 acre-fjt/yr (615 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 5,330 ft 3 /s (151 m 3 /s) Mar. 20 (gage height, 13.67 ft or 4.167 m); 
minimum 53 ft 3 /s (1.50 m 3 /s) Aug. 20, Sept. 4-8, 11-15, 19, 20.

Period of record: Maximum discharge, 35,100 ft 3 /s (994 m 3 /s) Apr. 12, 1969 (gage height, 21.68 ft or 
6.608 m, from high-water mark); no flow for several days in 1933-34, 1936.

REVISIONS (WATER YEARS).--WSP 1035: 1919(M). WSP 1085: 1935-36. WSP 1508: 1912, 1925(M), 1929(M).

Oi«SC M A«Jbt , IN CuHiC FfctT

OAV

1
?
3

. 4
5

6
7
ft
9

10

11
12
13

15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC-^T

CAL VH
*T« VH

NOTE.

UC1

ueo
«72
•J65
46e> 1
u7u 1

«76 1
472
uue>
nut:
44<> 1

US5
421
(400

40U
400

3*9
393
379
370
370

37<J
374
371
371
363

363
356
433
uii 2

7

13,05b 22
421
49C 1
358

25.900 44

1972 TOTAL
1973 TOTAL

--Period of

MjV

551
729
*VO

, 040
,ouo

,01"
662
604
763

,020

,160
,230
,230
,230
, 190

933
886
675
fl2
77U

653
491
426
412
302

285
279
29?
320
306

,«17
7U7

,230
279
,460

678,879
315,365

lagging

OEC

325
355
3PO
415
450

460
520
550
560
57u

572
560
560
560
550

540
530
520
510
500

490
U80
470
U60
450

440
430
«20
415

400 

14,867
4flO
572
325

29,«90

MfAN 1
MEAN)

intakes

JAN

390
390
365
375
370

37U
365
360
355
355

350
350
345
345
310

340
340
340
336
338

33B
338
338
338
33H

338
350
430
540

C /I

11,617
375
5e>4
338

23,0(10

,855
864

Mar. 6-

PIEh SFCQ*0, wATEH

FF.B

564
564
564
564
56"

564
564
564
56«
564

564
564
564
564
564

564
560
560
5S5
550

540
535
530
520
515

505
500
530

15,424
551
564
500

30,590

MAX 8,990
MAX 5,330

10, 14-16

MAR

583
600
680
760
874

965
1,150
1 , U10
1,610
1,750

1,950
2,070
2,280
3,010
3,510

3,780
4,080
it, (150
5,110
5,330

5,170
4,960
4,760
4,640
4,510

4,380
4,250
4,130
3,750 
3,370
3, 180

93,052
3,002
5,330

583
184,600

"1M 212
MIN 53

YEAH UCTUBER 1972

APR

3,100
3,060
3,010
2,990
2,730

2,020
2,090
2,200
2,170
2,140

2,080
2,070
1,960
1,8BO
1,880

MAY

,4UO
,520
,530
,490
,d40

,720
,580
,500
,430
,320

,100
,130
,300
,420

1,500

1,920 1,530
2,040
2,030
1,890
1,840

1,990
2,180
2,240
2,030
2,020

1,960
1,910
1,880
1,650
1,790

1,470
1,380
1,380
1,350

1,330
1,220
972

1,010
1,090

1,190
1,340
1,470
1,570
1,570
4 C A A

64,950 42,672
2,165
3,100
1,790

1,363
1,720

972
12b,800 65,040

AC-FT 1, 347,000

TO SEPTEMb^R 1973

JUN JuL

1,630 291
1,670 302
1,690 293
1,710 262
1,530 266

1,500 207
1,4-90 165
1,480 152
1,480 147
1,470 142

1,440 112
1,330 102
1,240 97

936 96
865 97

876 96
881 61
649 70
829 63
685 61

665 60
651 60
541 67
515 71
498 64

296 64
264 62
270 61
274 60
279 • 59

————— 59

29,636 3,791
995 ! 122

1,710 | 302
264 59

59,160 7,520

AUG

59
59
59
59
60

60
59
71
65
57

56
57
62
57
56

56
56
57
55
54

55
62
64
58
57

57
57
56
61
72
62

1,835
59.2

72
54

3,640

SfcP

58
56
55
54
53

53
53
54
54
54

54
53
53
53
54

54
54
54
54
53

54
55
54
57
56

64
59
55
56
56

1,646
54.9

64
53

3,260

AC-FT 625,500

, 18-22, Apr. 4 to July 6.
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05311400 South Branch Yellow Medicine River at Minneota, Minn.

LOCATION.--Lat 44°33'50", long 95 0 59'50", in SEh sec.26, T.113 N., R.43 W., Lyon County, on downstream side of 
bridge on State Highway 68, 0.5 mi (0.8 km) northwest of Minneota and 6 mi (9.7 km) upstream from mouth.

DRAINAGE AREA.--Ill mi 2 (287 km 2 ), approximately.

PERIOD OF RECORD.--April 1960 to current year. Monthly and daily discharge for the period Apr. 1, 1960 to June 
30, 1960, published in WSP 1914.

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,150.00 ft (350.52 m) above mean sea level, datum 
of 1929.

AVERAGE DISCHARGE.--13 years, 23.5 ft 3 /s (0.666 m 3 /s), 2.88 in/yr (73 mm/yr), 17,030 acre-ft/yr (21.0 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 558 ft 3 /s (15.8 m 3 /s) Mar. 12 (gage height, 8.10 ft or 2.469 m); 
no flow July 10-23, July 27 to Aug. 1, Aug. 5-7, Aug. 9 to Sept. 30.

Period of record: Maximum discharge, 4,430 ft 3 /s (125 m 3 /s) Apr. 8, 1969 (gage height, 13.41 ft or 
4.087 m); no flow at times.

REMARKS.--Records fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAH OCTOBER 1973 TO SEPTEMBER 1973

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YH
MTR YR

10CT

2.8
2.6
2.6
2.5
2.5

3.6
3.4
3.3
3.2
3.0

2.9
2.8
2.8
2.8
2.7

2.8
2.7
2.7
2.7
2.6

3.3
3.0
3.4
3.4
3.3

3.3
3.4
3.5 
3.5
5.0
9.0 

101.1
3.26
9.0
2.5
.03
.03
201

1972 TOTAL
1973 TOTAL

NOV

14
34
42
36
26

22
18
15
14
13

12
12
11
10
9.8

9.6
9.4
9.2
9.0
8.7

8.6
8.4
8.6
8.4
8.4

8.2
8.0
7.6
7.2
6.4

416.5
13.9

42
6.4
.13
.14
826

11,204.
6,974.

DEC

6.0
b.6
5.1
5.1
4.8

4.5

4.2
3.8
3.5
3.4

3.1
2.9
2.7
2.5
2.3

2.2
2.1
1.9
1.8
1.8

3.4
3.4
3.4
3.4
3.4

3.4
3.2
3.0
2.9 
2.7
2.5

104.0
3.35
6.0
1.8
.03
.03
206

56 MEAN
13 MEAN

JAN

2.4
2.3
2.3
2.2
2.0

1.8
1.8
1.8
1.8
1.8

1.8
1.8
1.8
1.9
2.0

2.5
3.1
4.0
5.0
6.7

8.4
11
11
11
11

11
11
11
10 
9.7
8 C• D

164.4
5.30

11
1.8
.05
.06
326

30.6
19.1

FEF)

7.0
6.2
5.6
5.3
4.8

4.5
4.2
4.0
3.6
3.2

2.8
2.2
1.8
1.2
.80

.03

.03

.03

.03

.03

.03

.04

.06

.29

.80

3.1
7.2

11

79.87
2.85

11
.03
.03
.03
158

MAX 708
MAX 488

MAR

42
94
109
123
134

152
160
170
178
194

349
488
296
255
282

199
123
106
90
72

65
57
52
52
78

70
64
58
54
50
47 

4,263
138
488
42

1.24
1.43

8,460

MIN .67
MIN 0

APR

49
48
47
43
39

36
35
34
32
28

30
27
?6
25
33

30
35
33
29
32

30
28
26
24
22

21
20
19
1 fl1 o
19

918
30.6

49
18

.28

.31
1,820

CFSM
CFSM

MAY

30
51
57
44
34

31
32
27
23
22

21
19
17
15
13

12
11
11
10
9.3

10
9.5
9.5
9.8

12

11
17
36

36
Of.CD

735.1
23.7

69
9.3
.21
.25

1,460

.28 IN

.17 IN

JUN

21
17
16
15
14

14
11
10
9.0
8.2

7.6
7.8
6.0
5.1
3.8

4.1
3.0
3.3
2.6
3.5

2.3
1.7
1.1
.90
.58

.33

.30

.30

.33

.30

190.14
6.34

21
.30
.06
.06
377

3.76 AC-FT
2.34 AC-FT

JUL

.27

.30

.24

.18

.14

.12

.09

.06

.03
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.14
.09

.06
0
0 
0
0
0

1.72
.056
.30

0
.0005

0
3.4

22,220
13,830

AUG

0
.14
.10
.04

0

0
0
.02

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0
0 

.30
.010
.14

0
.0001

0
.6

SEP

PEAK DISCHARGE (BASE, 82 CFS).--Mar. 12 (0730) 558 cfs (8.10 ft).
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05313500 Yellow Medicine River near Granite Falls, Minn.

LOCATION.--Lat 44°43'18" long 95°31'07", in SVt% sec.35, T.115 N., R.39 W., Yellow Medicine County, on right bank 
50 ft (15 m) downstream from highway bridge, 6 mi (9.7 km) upstream from mouth, and 8 mi (13 km) south of 
town of Granite Falls.

DRAINAGE AREA.--653 mi 2 (1,691 km 2 ).

PERIOD OF RECORD.--March 1931 to September 1935 (no winter records), October 1935 to September 1938, October 
1939 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 971.59 ft (296.14 m) above mean sea level, datum of 1929.
Mar. 16, 1931, to June 13, 1938, nonrecording gage, on bridge 50 ft (15 m) upstream at same datum. Oct. 12, 
1939, to Nov. 30, 1952, nonrecording gage 500 ft (152 m) downstream at same datum.

AVERAGE DISCHARGE.--37 years (1935-38, 1939-73), 108 ft 3 /s (3.06 m 3 /s), 2.25 in/yr (57 mm/yr), 78,250 acre-ft/yr 
(96.5 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 1,980 ft 3 /s (56.1 m 3 /s) Mar. 14 (gage height, 6.13 ft or 1.868 m); 
minimum, 2.4 ft 3 /s (0.068 m 3 /s) Sept. 8 (gage height, 2.08 ft or 0.634 m).

Period of record: Maximum discharge, 17,200 ft 3 /s (487 m 3 /s) Apr. 10, 1969 (gage height, 14.90 ft or 
4.542 m); no flow at times in 1931, 1933, 1948, 1959.

Flood in June 1919 reached a stage of 17.5 ft (5.3 m), from information by local residents.

REMARKS.--Records good except those for winter periods, which are fair. Natural discharge affected by unknown 
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme floods.

REVISIONS (WATER YEARS).--WSP 1508: 1931, 1934(M), 1937(M), 1946(M), 1950(M).

DISCHARGE, in CUBIC FttT PEH SECCJNO, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FE6 MAY JUN JUL AUG

PEAK DISCHARGE (BASE, 300 CFS).--Mar. 14 (0800) 1980 cfs (6.13 ft); May 9 (0530) 438 :JEs (3.83 ft).

SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27

29
30
31

TOTAL
MEAN
MAX
MIN
CFS*
IN.

CAL Y*
•iTR YR

7.9
7.9

14
8.7
7.2

16
23
12
21
18

14
14
13
12
9,4

11
9.1

12
12
13

15
16
IB
19
20

24
23
22
26
24
31

493.2
15.9

31
7.2
.02
.03

1972 TOTAL
1973 TOTAL

32
52
70

137
165

151
127
110
97
90

84
79
72
56
51

72
67
62
60
58

55
50
49
47
S6

47
46
36
34
32

2,144
71.5
165
32

.11

.12

65,571,1
38,438.7

31
29
27
26
24

23
22
20
19
16

17
16
16
15
15

14
14
14
14
14

13
13
13
13
13

13
13
14 
14
14
15

536
17.3

31
13

.03

.03

M£ A f
MtAr>

15
15
15
15
15

14
14
14
14
13

13
13
13
13
13

14
17
<J4
45
52

56
57
59
61
63

06
66
66 
66
t>5
64

1,050
33.9

66
13

.05

.06

J 179 "AX
* 105 XAX

62
60
59
59
57

54
50
44
42
38

36
35
34
33
32

31
30
30
30
29

29
32
40
51
48

46
90

200

1,381
49,3
,£00
29

, Ott
,06

1,850
1 ,630

270 318 113 225
2BO 306 140 184
300 297 219 155
320 285 276 124
340 270 267 110

411 251 282 103
440 236 337 89
480 222 399 80
520 209 428 72
560 195 371 63

600 185 305 55
650 166 259 52
900 165 222 47

1,630 153 192 40
1.460 162 165 40

1,340 146 144 40
1,220 152 123 36

980 165 113 35
802 168 105 33
676 168 98 31

570 153 97 29
495 153 95 27
447 152 91 2$
414 142 101 24
396 133 102 23

414 122 106 21
433 114 120 ItJ
410 107 133 18
378 103 181 16
356 99 267 15
335 ————— 274 - ———— .

1ft, «27 5,501 6,145 1,830
607 183 198 61,0

1,630 318 428 225
270 99 91 15
.93 ,28 ,30 .09

1.07 ,31 .35 .10

"IN 7.2 CFSM .27 in 3.74
MIN 2,5 CFSM .16 in 2.19

16 7,0 2,9
20 6.4 2. ft
18 7.7 2,8
17 6.8 2,7
16 5,7 2.6

14 5,3 2.9
12 5,6 2.5
10 5,9 2.7
9,9 5.8 2,7
9,7 4,7 2.9

9,3 4,2 2.8
8.0 4.1 2,5
7,5 5,4 2,7
6.9 a. 3 2,7
6.6 3,9 2,9

6.1 3,7 2,8
5.6 3.4 3,0
5.9 3,1 2,9
5.4 3,2 2,9
5.0 3.3 2.7

5.1 3.2 2,7
5.8 3,7 2,8
9.6 4.2 2,8

12 4,1 2.8
9.2 3.6 2,7

14 3,6 3,2
12 3.2 3.3
8.9 3,0 3,2
7,6 3.0 3,6
7.7 2.9 3.5

308,5 137,0 86.0
9.95 4,42 2.S7

20 7.7 3.6
5.0 2,9 2.5
.02 .007 .004
.02 .007 ,004



MINNESOTA RIVER BASIN 

05313521 Hawk Creek at Outlet of Eagle Lake near Willmar, Minn.

143

LOCATION.--Lat 45 e 10'18", long 95°00'42", SW%SE% sec. 25, T.120 N., R.35 W., Kandiyohi County, at dam at Outlet 
of Eagle Lake, 1 mi (1.6 km) upstream from Swan Lake and 4.1 mi (6.6 km) northeast of Willmar.

PERIOD OF RECORD.--March 1972 to September 1973 (discontinued).

GAGE.--Nonrecording gage and concrete dam. Datum of gage is 1,123.19 ft (342.35 m) above mean sea level, datum 
of 1912.

EXTREMES.--Current year: Maximum discharge, 52 ft 3 /s (1.47 m 3 /s) Mar. 17 (gage height, 2.06 ft or 0.628 m); 
no-flow many days.

Period of record: Maximum discharge, 54 ft 3 /s (1.53 m 3 /s) Mar. 22, 23, 1972 (gage height, 2.07 ft or 
0.631 m); no flow many days.

REMARKS.--Records good except those below 2 ft 3 /s (0.057 m 3 /s), which are fair.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV OEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

.60

.40
.20
.10
.80

1.4
.80
.60
.60
.40

1.1
.60
.60
.60
.40

.10
0
0
0
0

0
0
0
0
0

0
0
0 
0

.40
3.5

13.20
.43
3.5

0
26

4.0
4.6
5.8
7.9
7.9

7.9
7.9
7.9
9.7
9.7

9.7
14
12
9.7
7.9

7.2
6.5
6.5
6.5
5.8

5.2
4.6
5.2
5.2
5.2

4.6
5.2
7.2 
6.5
6.5

214.5
7.15

14
4.0
425

6.4
6.0
5.8
5.4
5.2

5.0
4.8
4.6
4.3
4.1

3.9
3.7
3.6
3.5
3.3

3.2
3.L
3.0
2.9
2.7

2.6
2.5
2.4
2.3
2.2

2.1
2.1
2.0 
2.0
2.0
1.9 

108.6
3.50
6.4
1.9
215

1.9
1.9
1.9
1.9
1.9

1.9
1.9
1.9
1.9
2.0

2.0
2.0
2.1
2.1
2.2

2.2
2.3
2.3
2.4
2.4

2.5
2.6
2.6
2.7
2.8

2".9

3.0
3.1 
3.2
3.3
3.4

73.2
2.36
3.4
1.9
145

3.4
3.5
3.5
3.4
3.4

3.4
3.3
3.2
3.2
3.1

3.1
3.0
2.9
2.9
2.8

2.7
2.6
2.6
2.5
2.4

2.4
2.4
2.3

' 2.3
2.3

2.3
2.7
2. 5

80.1
2.86
3.5
2.3
159

2.3
2.3
3.8
5. 8
7.2

9.7
14
16
IB
17

27
29
37
45
46

50
52
45
39
39

33
27
29
29
29

27
25
27 
25
25
25 

806.1
26.0

52
2.3

1,600

20
16
18
16
12

9.7
8.8

18
12
12

7.9
5.8
5.8
7.2
7.9

L2
12
L5
18
22

18
16
16
14
18

7.9
7.9
6.5
7.9

12

380.3
12.7

22
5.8
754

14
9.7

16
18
18

18
12
11
12
11

9.7
11
7.9
4.6
4.6

3.1
2.3
2.3
2.3
2.3

2.3
2.3
2.3
3.1

20

18
25
23
20
1 Qto
17

340. B
11.0

25
2.3
676

18
21
16
17
17

16
12
12
5.2
5.2

2.3
4.0
4.0
2.3
7.9

4.0
2.0

.60

.60

.20

0
0
0
0
0

0
0
0 
0
0

167.30
5.58

21
0

332

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
1.1
1.4
1.7
1.1
.60

1.1
1.4
2.3
4.6
2.3 

17.60
.57
4.6

0
35

2.3
2.3
2.3
.80

1.1

.60

.20
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

9.60
.32
2.3

0
19

WTR YR 1973 TOTAL 2,211.30 MEAN 6.06 MAX 52 MIN 0 AC-FT 4,390
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05313560 Eagle Lake tributary No. 7 near Willmar, Minn.

LOCATION.--Lat 45 0 11'19", long 94 0 49'H", in NE^SE^ sec.19, T.120 N. , R.34 W., Kandiyohi County, at culvert on 
County Highway 5.7 mi (9.2 km) northeast of Willmar.

PERIOD OF RECORD.--March 1972 to September 1973 (discontinued).

GAGE.--Nonrecording gage and crest-stage gage, 
of 1929.

Datum of gage is 1,123.18 ft (342.35 m) above sea level, datum

EXTREMES.--Current year: Maximum discharge, 66 ft 3 /s (1.87 m 3 /s) Mar. 14 (gage heigh^ 3.49 ft or 1.064 m, 
from crest-stage gage); minimum daily 0.1 cfs (0.003 m 3 /s) July 9-22, 27, 28; minimum gage height, 1.67 ft 
(0.509 m) July 11-13.

Period of record: Maximum discharge, 66 cfs (1.87 m 3 /s) Mar. 14, 1973 (gage height, 3.49 ft or 1.064 m, 
from crest-stage gage); minimum daily, 0.1 cfs (0.003 m 3 /s) July 9-22, 27, 28.

REMARKS.--Records fair.

OISCHAHGt, IN CUBIC FEET PtH SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

1
<i
3
4
5

6
7
8
9

10

11
12
13
14
Ib

Ib
17
18
19
20

21
22
23
24
25

2h
27
28 
29
JO
31

TOTAL
MEAN
MAX
Mlrt
AC-FT

OCT

1.4
1.4
2.3
2.U
2.2

2.9
2.2
2.0
1.8
1.7

2. f
2.4
2.0
2.0
1.9

1.8
l.b
1.1
1.1
l.d

2.4
2.4
1.9
1.6
1.5

l.b
l.b
1.5 
l.b
2.4
4.4 

60.3
1.95
4.4

1.1
120

MOV

3.9
6.9
b.6
5.2
4,3

3.9
2.1
1.8
1.9
3.5

3.3
2.9
3.0
3.0
3.1

3.2
3.1
3.0
2.9
2.8

2.4
1.9
1.8
l.b
1.5

l.b
1.5
1.4
1.4
1.4

Hh.7
2.«9
6.9
1.4
172

OEC

1.4
1.4
1.4
1.4
1.3

1.3
1.3
1.2
1.2
1.2

1.2
1.2
1.1
i.l
1.1

1.1
1.1
1.1
1.1
1.1

1.1
1.1
1.1
1.1
1.0

1.0
1.0
1.0 
1.0
1.0
1.0 

J-3.7
1.15
1.4
1.0
71

JAN

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.1
1.2

1.1
1.1
1.1
1.0
1.0

1.0
1.0
1.0
.90
.80

.80

.80

.80 

.80

.00
u n

• O U

30. 10
.97
1.2
.80
60

FEB

.70

.70

.70

.70

.80

.80

.70

.70

.60

.60

.60

.60

.50

.50

.50

.50

.50

.60

.60

.70

.80

.80

.80

.80

.80

.80

.80
1.0

19.20
.69
1.0
.50
38

MAR

1.2
1.4
2.0
5.8
7.6

9.6
10
7.4
6.2
7.4

18
18
23
58
27

20
16
13
12
10

8.0
7.1
6.5
7.6
7.2

7.2
7.2
7.2
6 • fl
6.2
5.8 

350.4
11.3

58
1.2
695

APR

6.8
6.2
5.8
5.6
5.8

5.4
5.0
5.6
5.6
5.4

5.4
4.8
4.0
3.6
6.8

6.2
5.6
5.1
5.7

12

8.4
7.4
6.1
5.7
5.3

4.9
4.2
3.9 
3.7
3.5

169.5
5.65

12
3.5
336

MAY

6.3
6.5
6.1
5.2
5.3

17
36
6.9
5.1
4.2

3.8
3.6
3.2
2.9
2.4

2.1
1.8
1.5
1.5
1.3

1.2
2.3
3.3
8.7
9.6

11
12^
8.7
6 Q* *t

5.1
4.4 

195.9
6.32

36
1.2
389

JUN

4.2
3.6
3.3
3.0
2.8

2.3
1.9
2.3
1.5
1.5

1.5
1.4
1.2
1.0
.80

1.2
1.2
1.2
1.1
1.0

.90

.50

.50

.56

.60

.60

.6^

.40

.40

43.50
1.45
4.2
.40
86

JUL

.30
1.0
1.0
1.0
.80

.60

.40

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10

.50

.40

.40

.20

.10

.10 

.60
1.1
1.0 

11.10
.36
1.1
.10
22

AUG

.50

.40

.40

.60

.30

1.1
.80
.60

1.0
.BO

.60

.60

.60

.60

.60

.40

.40

.40

.50

.40

.70
3.1
3.9
2.2
1.6

1.5
1.2
1.0 
.80

1.0
1.1

29.70
.96
3.9
.30
59

SEP

1.4
1.5
1.1
1.0
.60

.50

.60

.60
1.1
.90

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80
1.0
1.1

1.1
1.1
1.1 
1.0
.80

26.90
.90
1.5
.50
53

WTH Yrt 1973 TOTAL 1,059.00 MEAN 2.90 MIN .10 AC-FT 2,100



MINNESOTA RIVER BASIN ll»5 

05313570 Eagle Lake Tributary No. 8 near Willmar, Minn.

LOCATION.--Lat 45°10'43", long 94°49'43" in NW* sec.30, T.120 N., R.34 W., Kandiyohi County, at culvert on 
County Highway 4.9 mi (7.9 m) northeast of Willmar.

PERIOD OF RECORD.--March 1972 to September 1973 (discontinued).

GAGE.--Nonrecording gage. Altitude of gage is 1,125 ft (343 m) (from topographic map).

EXTREMES.--Current year: Maximum discharge, 7.9 ft 3 /s (0.22 m 3 /s) Mar. 14 (gage height, 8.95 ft or 2.728 m); 
maximum gage height, 9.09 ft (2.771 m) Mar. 6 (backwater from ice); no flow many days.

Period of record: Maximum discharge, 14 ft*/s (0.40 m 3 /s) Mar. 21, 22, 1972 (gage height, 9.04 ft or 
2.755 m); maximum gage height, 9.44 ft (2.877 m) Sept. 6 (backwater from sewer construction); no flow many 
days.

REMARKS.--Records fair.

DAY OCT

DISCHARGEt IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
la
19
20

21
22
23
24
25

2b
27
26
29
30 
31

TOTAL
MEAN
MAX
MIN
AC-FT

.10

.10

.20

.10

.10

.10

.10

.10

.10

.10

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.20

.10

.10

.10

.10

.10

.10

.10

.10

.20 

.50

3.90
.13
.50
.10
7.7

.40
1.3
1.3
1.3
1.2

1.2
1.0
1.0
.90
.60

.50

.40

.30

.40

.50

.70

.70

.60

.60

.60

.50

.40

.40

.40

.40

.40

.20

.10

.10
0

18.40
.61
1.3

0
36

0
0
0
0
0

0
0
.10
.20
.20

.30

.50

.80

.90
1.0

1.5
2.0
2.0
5.5
6.2

7.9
3.1
4.5
3.8
3.6

3.2
3.1
3.0
3.1
2.7

2.5
2.3
2.3

———— 2.1
———— 2.0
———— 2.0 

0 72.40
0 2.34
0 7.9
0 0
0 144

2.3
2.0
1.8
1.8
1.5

1.5
1.5
1.9
1.8
1.5

1.3
1.1
.90
.90

1.6

1.4
1.2
1.2
1.2
1.6

1.7
1.9
1.6
1.5
1.4

1.4
1.3
1.1
1.1
1.2

44.20
1.47
2.3
.90
88

1.5
1.6
1.5
1.3
1.3

1.3
1.3
1.2
1.2
1.2

1.2
1.0
1.0
1.0
1.0

1.0
.60
.60
.60
.60

.70

.80

.80
4.9
4.8

4.9
4.9
3.0
3.0
2.2
1.9 

53.90
1.74
4.9
.60
107

1.6
2.0
1.8
1.7
1.6

1.4
1.3
1.1
.90
.70

.60

.50

.40

.20

.20

.40

.20

.20
0
0

0
0
0
0
0

0
0
0 
0
0

16.80
.56
2.0

0
33

AUG

.10 

.10 

.10

.10

.10 

.10 

.10 

.10 

.10

.90
.029
.10

0
1.8

SEP

WTR YR 1973 TOTAL 210.50 MEAN .58 'MAX 7.9 MIN 0 AC-FT 418
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05315000 Redwood River at Marshall, Minn.

LOCATION.--Lat 44°27'05", long 95°47'13", in SE^NWj sec.4, T.lll N., R.41 W., Lyon County, on downstream side of 
highway bridge on Fourth Street in Marshall, and 10 mi (16 km) upstream from Threemile Creek.

DRAINAGE AREA.--307 mi 2 (795 km 2 ).

PERIOD OF RECORD.--March 1940 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 1,144.88 ft (348.96 m) above mean sea level, 
datum of 1929. Nonrecording gage and crest-stage gage on diversion channel. Datum of gage is 1,100.00 ft 
(335.28 m) above mean sea level, datum of 1929 (levels by Corps of Engineers).

AVERAGE DISCHARGE.--33 years, 48.1 ft 3 /s (1.362 m 3 /s), 2.13 in/yr (54 mm/yr), 34,850 acre-ft/yr (43.0 hm 3 /yr).

EXTREMES (Combined flow).--Current year: Maximum discharge, 1,038 ft 3 /s (29.4 m 3 /s) Mar. 12; minimum daily, 
0.15 ft 3 /s (0.004 m 3 /s) Sept. 7.

Period of record: Maximum discharge, 5,590 ft 3 /s (158 m 3 /s) Apr. 10, 1969; no flow at times.
(River only).--Current year: Maximum discharge, 840 ft 3 /s (23.8 m 3 /s) Mar. 12 (gage height, 4.81 ft or 

1.466 m); minimum, 0.15 ft*/s (0.004 m 3 /s) Sept. 7 (gage height, 0.62 ft or 0.189 m).
Period of record: Maximum discharge, 5,370 ft 3 /s (152 m 3 /s) June 17, 1957 (gage height, 10.14 ft or 

3.091 m); maximum gage height, 11.05 ft (3.368 m) Apr. 6, 1951 (from floodmark); no flow at times.
(Diversion only).--Current year: Maximum discharge, 198 ft 3 /s (5.61 m 3 /s) Mar. 12; no flow most of year.
Period of record: Maximum discharge, 4,440 ft 3 /s (126 m 3 /s) Apr. 10, 1969 (gage height, 78.45 ft or 

23.912 m); no flow on many days.

REMARKS.--Records fair. Water diverted at medium and high stages into diversion channel 3 mi (4.8 km) above 
station, bypasses station and returns to river 1 mi (1.6 km) below station. Diversion began Mar. 18, 1964. 
These records include flow in diversion channel. Unknown amount of natural diversion into Cottonwood River 
basin at extremely high stages.

DAY OCT

DISCHARGE, IN CUBIC FEET PEW SfcCOND, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
5

6
7
U
9

10
"ll

12
13
14
Ib

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YK
toTR YR

6.9
5.1
6.2
6.2
6.2

11
Ib
13
13
12

11
11
10
10
10

10
11
11
8.4
7.6

6.2
5.6
4.b
4.5
4.5

6.2
7.6
7.6
7.6
7 0• o

14 

271.7
8.76

16
4.5
.03
.03

1972 TOTAL
1973 TOTAL

25
45
7H
70
6.2

55
50
44
39
36

32
28
25
23
20

19
19
19
19
19

17
20
29
35
17

15
14
14
13
13

914
30.5

78
13

.10

.11

17,482
16,858

12
12
12
11
11

10
9.9
9.3
9.0
U.7

d.3
8.0
'.6
7.4
7.1

6.9
6.8
6.2
6.0
6.0

5.9
6.0
6.0
6.0
6.2

6.3
6.4
6.6
6.7
6.8
7.0 

24b.l
7.91

12
5.9
.03
.03

.40 MtAN

.45 MEAN

7.1
7.3
7.4
7.6
7.8

8.0
8.3
8.6
8.9
9.1

9.3
9.6
9.9

10
10

11
11
12
12
12

12
12
12
12
12

12
12
12
12
11
11 

316.9
10.2

12
7.1
.03
.04

47.8
46.2 '

11
11
10
10
9.7

9.5
9.2
8.9
8.6
«,5

8.4
8.4
8.4
8.4
8.4

8.5
8.8
9.2
9.8

10

12
13
16
19
25

32
44
53

398.7
14.2

53
8.4
.05
.05

MAX 668
MAX 762

66
92

110
145
185

256
320
450
619
697

641
762
395
440
444

463
399
330
252
229

204
180
161
159
161

161
152
143
137
130
123 

9,006
291
762
66
.95

1.09

MIN 3.9
MIN .18

125 81 59
123 113 52
122 127 51
111 116 52
106 99 51

101 91 49
96 94 47
98 86 46
91 76 41
69 76 36

86 71 35
81 62 33
75 55 24
78 48 15
99 46 16

113 44 16
120 39 14
103 36 16
88 33 15
96 31 15

101 30 13
101 26 10
93 26 9.2
82 34 7.6
78 26 6.9

73 47 5.6
68 47 . 4.5
62 69 4.5 
56 81 4.5
59 81 4.0

———— 71 ————

2,754 1,962 752.8
91.8 63.3 25.1
125 127 59
56 26 4.0

.30 .21 .08

.33 .24 .09

CFSM .16 IN 2.12
CFSM .15 IN 2.04

4.0 2.2 .42
3.8 2.2 6.8
3.6 2.2 .87
3.4 2.2 1.9
3.2 .64 1.1

3.2 .84 .28
2.5 1.9 .18
2.5 2.8 2.5
5.6 1.6 1.3
4.0 1.3 2.5

3.6 1.1 1.3
2.8 1.9 1.6
2.8 1.3 1.6
2.8 1.1 2.2
2.5 .84 2.5

1.3 .84 2.5
1.3 1.1 3.6
1.3 .84 2.8
1.6 .84 2.8
1.1 1.1 2.8

.84 .64 3.6
1.6 2.6 3.2

22 1.1 2.5
1 7.8 1.1 2.5

4.5 1.6 3.2

4.5 1.9 7.6
3.2 2.2 4.0
3.2 1.9 4.5 
2.5 1.3 3.6
2 a 1 -a 4 c

• O i«>3 ^ » 3

111.74 44.76 80.75
3.60 1.44 2.69

22 2.8 7.6
.84 .28 .18
.01 .005 .009
.01 .005 .009
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05316500 Redwood River near Redwood Falls, Minn.

lit?

LOCATION.--Lat 44°31'25", long 95°10'20", in SEhHEk sec.9, T.112 N., R.36 W., Redwood County, on right bank 20 
ft (6 m) upstream from highway bridge, 3 mi (4.8 km) west of town of Redwood Falls, and 8.5 mi (13.7 km) 
upstream from mouth.

DRAINAGE AREA.--697 mi 2 (1805 km 2 ).

PERIOD OF RECORD.--July 1909 to September 1914 (no winter records except 1911-12), August 1930 to September 1935 
(no winter records), October 1935 to current year.

GAGE.--Water-stage recorder. Datum of gage is 972.33 ft (296.37 m) above mean sea level, datum of 1929. July 
1909 to September 1914, nonrecording gage at bridge 20 ft (6 m) downstream at datum 0.22 ft (0.07 m) lower. 
August 1930 to Oct. 25, 1949, nonrecording gage, at bridge 20 ft (6 m) downstream at present datum.

AVERAGE DISCHARGE.--39 years (1911-12, 1935-73), 104 ft 3 /s C2.95 m 3 /s), 2.03 in/yr (52 mm/yr), 75,350 acre-ft/yr 
(92. 9 hmVyr) .

Vs)
EXTREMES.--Current year: Maximum discharge, 1,070 ft 3 /s (30.3 m j /s) Mar. 15 (gage height, 4.15 ft or 1.265 m); 

maximum gage height, 8.08 ft (2.463 m) Mar. 13 (backwater from ice); minimum discharge, 1.8 ft 3 /s (0.051 m 3 /: 
Sept. 7, 8 (gage height, 1.37 ft or 0.418 m).

Period of record: Maximum discharge, 19,700 ft 3 /s (558 m 3 /s) June 18, 1957 (gage height, 15.92 ft or 
4.852 m, from floodmark); no flow for several days in January 1940 and for part of each day Aug. 19, 20, 1959.

REMARKS.--Records good except those for winter periods, which are fair. Natural discharge affected by unknown 
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme floods.

IN CutilC FttT SECOND, wATE* YEAH OCruBt» 1"»72 TO StPTEM9fcH 1973

DAY UCT

1 IS
2 1^
3 17
4 1 J
5 17

6 20
7 33
8 39
9 34

10 33

11 31
12 28
13 26
14 2U
15 23

16 23
17 29
18 26
19 23
20 2U

21 29
22 31
23 32
24 31
25 32

26 31
27 32
28 33 
29 31
30 32
31 Ul 

TOTAL 859
MtAN 27.7
MAX Ul
MIN j7
CFSM .OU
IN. ,ob
AC-FT 1,700

N'UV

55
100
179
203
191

179
1 bU
1U8
1 37
125

113
106
98
90
au

8U
flu
84
84
85

82
7?
74
72
70

66
63
57 
52
50

3, 056
102
203
SO
,15
.16

6,060

CAL YH 1972 TOTAL 4U,159
WTR YR 1973 TOTAL 35,426

DEC

an
46
U5
43
41

40
3S
37
35
3U

33
31
30
29
2d

26
25
?4

23
22

21
21
20
19
16

IB
17
16 
16
16
16 

876 1
28.3

UB
16

.OU

.05
1,7«0

.0 MEAN
,3 MEAN

JAIv

16
15
in
13
13

12
12
11
10
9,7

10
10
11
12
15

17
20
23
26
27

27
28
33
U6
70

98
98
95 
90
u e03

80 

,046. 1
33.6

9B
9.7
.05
,06

2,060

121
97,1

FEb

80
80
80
80
80

80
78
7u
to9
6b

63
62
6U
59
54

<49
45
UU
uu
U3

U2
Ul
39
38
36

36
36
36

1.59U
56,9

80
36

.06

.09
3,160

MAX 1,640
MAX 1,030

MAR

uo
45
54
78

110

157
250
390
500
5bO

610
660
730
626

1,030

971
909
852
697
535

U47
393
356
335
337

345
341
332
316
301
3ft Qe" v 

13,796
UU5

1,030
40

.64

.74
27,360

MIN U
MIN 1

APH

287
293
295
292
29U

279
265
246
233
215

1-97
186
182
171
180

198
221

236
227

225
213
205
183
160

1U7
139
132
126
124

6,393
213
295
124
.31
.34

12,680

.1 CFSM

.8 CFSM

MAY

145
192
238
260
254

237
220
216
213
195

180
161
143
129
118

111
105
101
97
91

95
97
93
96
108

107
126
172 
206
224
214 

U,94U
159
260
91

.23

.26
9,810

.17 IN

.14 IN

JUN

193
166
1U5
127
116

110
103
96
87
79

7U
70
67
64
61

59
55
56
53
52

46
u3
39
35
31

29
26
23
22
21

2,lu8
71.6
193
21

.10

.11
U,260

2.36
1.89

JUL

21
2U
22
25
20

IB
16
15
14
14

13
13
13
12
12

11
9.6
8.6
8.0
7.7

7.4
8.1
9.8

10
19

25
19
16
14
13
12

450.2
14.5

25
7.4
.02
.02
893

AC-FT 87,590
AC-FT 70,270

AUG

11
9.4
8.2
7.3
6.6

6.0
6.7
6.6
6,0
5.8

6.3
6.2
6.3
5.3
4.7

4.3
4.0
3.S
2.9
2.7

2.8
2.6
3.1
3.0
3.3

3.4
3.3
3.0 
3.0
2.9
2.7 

1S3.1
4.9U
H

2.7
.007
.008
304

StP

2.8
3.2
2.9
2.6
2.7

2.5
1.6
2.4
3.0
2.8

3.0
3.2
3.2,
2.9
3.1

3.2
3,5
3.3
3.4
3.3

3.8
3.5
3. 1
3.5
4.6

5.4
6.0
6.3
7.6
7.8

110.3
3.68
7.8
1.6

,005
.005
219

PEAK DISCHARGE (BASE, 150 CFS)

DATE TIME

11-4 050Q
3-15 1315 
4-18 0445

G. H. DISCHARGE

2.54
4.15 
2.62

205
1,070 

241

DATE

5-4
5-30

TIME

1600
0200

G. H.

2,68
2.60

DISCHARGE

265
225
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05316770 Minnesota River at New Ulm, Minn.

LOCATION.--Lat 44°19'20", long 94°27'09", in NE^NE% sec.20, T.110 N. , R.30 W., Nicollet County, on left bank 
30 ft (9 m) downstream from U.S. Highway 14, at New Ulm and 6.1 mi (9.8 km) upstream from Cottonwood River.

DRAINAGE AREA.--9,530 mi 2 (24,680 km 2 ).

PERIOD OF RECORD.--October 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 778.72 ft (237.35 m) above mean sea level, datum of 1929.

AVERAGE DISCHARGE.--6 years, 1,895 ft 3 /s (53.7 m 3 /s), 2.70 in/yr (69 mm/yr), 1,373,000 acre-ft/yr (1.69 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 7,650 ft 2 /s (217 m 3 /s) Mar. 19 (gage height, 17.75 ft or 5.410 m); 
minimum daily, 99 ft 3 /s (2.08 m 3 /s) Aug. 5; minimum gage heights, 6.44 ft (1.963 m) Sept. 26.

Period of record: Maximum discharge, 58,000 ft 3 /s (1,640 m 3 /s) Apr. 15, 1969 (gage height, 30.65 ft or 
9.342 m); minimum daily 42 ft 3 /s) Jan. 14, 19, 1968.

REMARKS.--Records good except those for winter period, which are fair. Records of watir temperatures, conduc 
tivity and suspended sediment loads for the current year are published in Part 2 of this report.

DISCHAHUE, IN fU«IC "tK SECOND, «ATE* YFAH OCUiBEB 1972 TO SEPTEMBER 1973

HAY

I
2
j
a
5

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
I*A»
*tIN
CFSM
IN.
AC-FT

CAL YH.

UCT

b*«!
6f2
t>«6 1
668 1
650 1

65« 1
t>66 1
70f 1
740 1
736 1

o82 1
6J6 1
616 1
6!G 1
567 1

5*>4 1
b38 1
52e 1
52S 1
5?u i

526 1
533 1
526 1
526 1
526 1

533 1
536
526 
502
510
556

18,501 41
597 i
740 i
502
.06
.07

36,700 62

1972 TOTAL
1973 TOTAL

NLjl'

677
9«1

,120
,430
,6bO

,PSO
, v«o
,930
,620
,620

,500
,530
,630
,700
,72C

,730
,720
,690
,5VO
,480

,440
,400
, 340
,220
,130

,110
920
603 
623
551

,615
,394
,940
551
.15
.16

,940

1,066,
527,

DEC

53&
538
53P
540
550

560
5 7 {;
590
590
600

610
b20
630
b40
650

660
670
660
700
704

708
704
700
690
660

6S5
690
700 
720
730
720 

19,695 20
642
730
536
.07
,06

39,4bU 40

200 MEAN 2
,e..,

JA*

700
6SO
670
660
6«0

635
635
630
630
630

630
630
630
630
640

660
660
700
660
670

661
6t>l
6bl
661
661

661
661
601
6bl
661
661

,331
656
70C
63C
.0?
.06

,330

,973
'

FF.O

tiol
661
661
661
661

661
t>M
661
661
661

661
661
661
661
661

661
661
661
661
661

661
661
661
665
670

660
720
770

ifc,706
666
770
661
.07
.07

37,110

MAX 12
MAX 7

MAN

620
915

1,040
!,170
1,330

1,500
1,68P
1,690
2,130
2,400

2,700
3,060
3,490
3,900
4,600

5,300
6,100
7,260
7,580
7,620

7,440
7,230
7,100
7,010
6,950

6,660
6,670
6,710
6,590
6,440
6,260 

141,955
4,579
7,620

620
.46
.55

261,600

,400 «IN
,620 MlN

APR

6,060
5,870
5,620
5,360
5,100

4,900
4 , bPO
4,430
4,090
3,790

3,560
3,360
3,260
3,150
3,090

3,040
2,990
3,010
3,010
3,050

3,060
3,000
2,960
3,020
3,060

3,050
2,960
2,670 
2,600
2,740

111,000
3,700
6,OPO
2,740

.39

.43
220,200

365 CF

MAY JUN

2,760 3,260
2,630 3,140
2,900 3,000
2,920 2,670
2,930 2,770

2,930 2,660
2,690 2,5PO
2,660 2,470
2,940 2,390
2,960 2,300

2,690 2,200
2,750 2,150
2,570 2,060
2,420 1,990
2,400 1,660

2,400 1,790
2,360 1,610
2,340 1,540
2,260 1,530
2,220 1,510

2,200 1,450
2,160 1,360
2,170 1,230
2,160 1,120
2,150 1,040

2,660 930
3,090 837
3,200 766 
3,290 652
3,360 527
3,360

83,410 55,652
2,691 1,655
3,360 3,260
2,150 527

.26 .19

.33 .2i
165,400 110,40ti

SM .31 IN 4,25
99 CFSM .15 IN 2.06

JUL

436
446
516
557
539

493
544
455
366
339

304
291
269
242
221

204
190
171
161
154

148
144
137
139
140

136
129
129
134
131
119

8,410
271
557
119
.03
.03

i 16,660

AC-FT 2,
AC-FT i,

AUG

ill
104
101
101
99

100
101
104
106
106

107
106
108
115
120

124
125
125
120
119

125
131
135
134
131

135
170
190 
178
166
163 

3,660
125
190
99

.01

.02
7,660

156,000
046,000

StP

155
146
147
144
144

142
141
130
130
126

122
122
122
122
122

122
122
121
120
120

119
120
120
121
126

129
129
126 
125
132

3,671
129
155
119
.01
.02

7,660
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05317000 Cottonwood River near New Ulm, Minn.

149

LOCATION. --Lat 44°17'40", long 94°26'40", in N^ sec. 33, T.110 N. , R.30 W. , Brown County, on left bank 600 ft
(183 m) upstream from highway bridge, 1.8 mi (2.9 km) south of New Ulm, and 2 mi (3.2 km) upstream from mouth.

DRAINAGE AREA. --1,280 mi 2 (3,320 km 2 ), approximately.

PERIOD OF RECORD. --July 1909 to December 1913, March 1931 to March 1938, August 1938 to current year (winter 
records incomplete prior to 1936).

GAGE. --Water-stage recorder. Datum of gage is 796.83 ft (242.87 m) above mean sea level, datum of 1929 July 1, 
1909, to Dec. 13, 1913, nonrecording gage at site 2.7 mi (4.3 km) upstream at different datum. Mar. 15, 1931, 
to Mar. 31, 1938, nonrecording gage 2.2 mi (3.5 km) upstream at datum 11.41 ft (3.48 m) higher. Aug. 23, 
1938, to June 25, 1948, nonrecording gage at present site and datum.

AVERAGE DISCHARGE. --39 years (1911-13, 1935-37, 1938-73), 279 ft 3 /s (7.90 m 3 /s) , 2.96 in/yr (75 mm/yr) , 202,100 
acre-ft/yr (249 hm3/yr) .

EXTREMES. --Current year: Maximum discharge during year, 2,680 ft 3 /s (75.9 m 3 /s) Mar. 14 (gage height, 8.67 ft 
or 2.643 m) ; minimum, 16 ft 3 /s (0.45 m? /s) Sept. 7. 8 (gage height, 1.11 ft or 0.338 m) .

Period of record: Maximum discharge, 28,700 ft 3 /s (813 m 3 /s) Apr. 10, 1969 (gage height, 19.15 ft or 
5.836 m) ; maximum gage height, 20.86 ft (6.358 m) Apr. 8, 1965 (from floodmark, backwater from ice); minimum 
discharge observed, 0.5 ft3 /s (0.014 m 3 /s) Nov. 27, 1952; minimum gage height, 0.72 ft (0.219 m) Nov. 20, 1964.

REMARKS. --Records good except those for winter period, which are fair. Records of water temperatures, and sus 
pended sediment loads for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS). --WSP 355: 1912.

DAY OCT

DISCHARGE* IN CUBIC FtET PER SECOND, MATER YEAH OCTOBER 1972 TO StPTEMBtR 1973 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG StP

1
2
3
H
5

6
7
e
9

10

11
12
13
14
IS

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,
AC-PT

CAU YR
WTR YR

89
85
63
79
7*

61
74
73
75
66

110
111
106
99
94

69
66
62
79
62

66
65
91
90
69

92
94
96 
97
103

124
193
236
291
362

396
369
362
333
307

261
259
245
231
199

196
193
190
190
190

166
160
173
166
160

155
145
130
110 
90

2,763 61666
69,6
116
73

,07
,06

S,S20 13

1972 TOTAL
197J TOTAL

222
396
90
.17
,19

,220

101,070
61*019

110
136
175
210
225

230
210
190
170
156

140
130
116
110
107

105
101
96
95
93

90
66
66
63
61

79
77
75
73 
71
AOO Y

3,763
122
230
69
,10
,11

7,500

MEAN
MEAN

67
65
63
62
60

59
57
55
54
S3

53
53
54
54
55

57
59
62
62
62

63
65
66
73
77

78
76
74 
74
72
70

1,956
63.1

78
53
.05
.06

3,860

262 "AX
222 MAX

69
66
67
66
66

66
66
66
65
65

64
64
64
64
64

64
64
64
64
65

65
65
66
66
67

68
68
70

1,640
65.7

70
64

,05
,05

3,650

2,990
2,260

78
90

110
140
190

240
320
385
460
550

650
787

1,140
2,260
2,030

2,060
1,910
1,650
1,420
1,170

970
822
726
689
668

677
709
715
iQQ
OO TF

657
625

25,587
825

2,260
78

.64
,74

50,750

MIN 11
MIN 16

607
613
650
693
696

661
613
571
536
502

462
446
437
414
429

432
462
533
564
564

532
521
507
479
450

416
389
370
353
1 it ajHO

15,252
506
696
348
.40
.44

30,250

CFSM ,22
CF8M ,17

379
424
585
710
704

657
605
556
509
469

435
400
364
340
316

299
283
274
258
247

254
242
234
234
246

247
272
317
407
524
566

12,361
399
710
234
.31
.36

24,520

IN 3.00
IN 2.35

523
466
433
390
365

337
311
287
261
238

219
222
204
194
186

201
199
221
231
229

217
204
186
173
158

146
133
121
111
107

7,277
243
523
107
.19
.21

14,430

AC- FT
AC-FT

102
111
101
100
95

109
100
80
73
71

73
66
62
59
57

53
49
46
43
40

36
36
43
66
52

49
46
43 
41
1 AJO

36

1,976
63.7
111
36

.05

.06
3,920

204,400
160,700

34
32
30
29
26

31
30
33
29
27

27
25
26
24
23

26
29
27
26
21

40
36
31
29
29

31
27
24
22 
22
24

872
28,1

40
21
.02
.03

1,730

20
22
22
21
19

IB
16
20
22
22

20
20
20
19
20

21
22
22
20
19

£\
20
18
25
30

35
34
27 
26
25

666
22.2

35
16

.02

.02
1,320
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05320000 Blue Earth River near Rapidan, Minn.

LOCATION.--Lat 44°05'44", long 94°06'33", in SENSE'S sec.6, T.107 N., R.27 W., Blue Earth County, on left bank 
0.2 mi (0.3 km) downstream from abandoned powerplant of Northern States Power Co., 2 mi (3.2 km) west of 
Rapidan, 3.5 mi (5.6 km) downstream from Watonwan River, and 7.8 mi (12.6 km) upstream from Le Sueur River.

DRAINAGE AREA.--2,430 mi 2 (6,290 km 2 ), approximately.

PERIOD OF RECORD.--July 1909 to November 1910 (published as "at Rapidan Mills," no winter records), October 1939 
to September 1945, July 1949 to current year.

GAGE.--Water-stage recorder. Datum of gage is 808.80 ft (246.52 m) above mean sea level, adjustment of 1912. 
July 20, 1909, to Apr. 28, 1910, nonrecording gage at site 0.2 mi (0.3 km) upstream at different datum. 
Apr. 29 to Nov. 12, 1910, nonrecording gage at site 800 ft (244 m) upstream at different datum. Oct. 4 to 
Nov. 14, 1939, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--30 years (1939-45, 1949-73, 843 ft 3 /s (23.9 m 3 /s) 4.71 in/yr (120 mm/yr), 610,800 acre-ft/yr 
(753 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 8,380 ft 3 /s (237 m 3 /s) Mar. 13 (gage height, 9.69 ft or 2.954 m, 
backwater from ice); minimum, 60 ft 3 /s (1.70 m 3 /s) Sept. 21, 22, 23, 24 (gage height, 1.43 ft or 0.436 m). 

Period of record: Maximum discharge, 43,100 ft 3 /s (1,220 m 3 /s) Apr. 9, 1965 (gage height, 21.36 ft or 
6.511 m, from floodmark); minimum, 6.9 ft 3 /s (0.195 m 3 /s) Oct. 12, 1955 (gage height, 1.04 ft or 0.317 m).

REMARKS.--Records good except those for winter periods, which are fair. 

REVISIONS (WATER YEARS).--WSP 895: Drainage area. WSP 1508: 1910.

DAY GOT

DISCHARGE. IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

MOV DEC JAN FE8 MAR APR MAY JUN JUl StP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAl
MEAN
MAX
MJN
C^S"*
IM.
AC-FT

CAl YR
WTR YH

320
293
275 1
265 1
249 1

250 1
247 1
289 1
448 1
492 1

446 1
397 1
371 1
347 1
321 1

310
292
272
270
267

265
260
271
291
342

642
674
623
583
542
526

11,436 28
369
674 1
247
,15
,16

22.690 57

1972 TOTAL
1973 TOTAL

530
7-03

,100
,620
,770

,570
,390
,270
,190
,110

,080
,090
,110
,060
,010

955
916
893
652
814

765
755
733
722
709

706
676
602 
500
492

,735 11
956
,770
492
.39
.44

,000 22

264, 164
427,442

493
SOS
525
545
550

540
520
500
470
445

425
405
390
370
360

345
330
320
305
295

285
275
265
255
250

240
235
230 
226
222
220 

,341
366
550
220
.15
.17

,490

MEAN
MEAN

220
219
216
216
216

216
216
216
220
222

226
231
233
256
236

256
239
239
239
239

239
236
236
238
238

238
238
256 
230
3 T A236
236

7,156
251
259
216
.10
.11

14,200

722
1,171

238
238
236
234
23}

230
229
228
228
228

228
228
230
231
232

232
239
241
249
259

272
290
324
368
414

450
510
580

7,899
282
580
226
.12
.12

15,670

MAX 6,240
MAX 6,940

665
BOO
990

1,320
1,950

2,700
2,980
3,100
3,260
3,400

3,500
4,100
6,480
6,390
6,760

6,940
6,790
6,360
5,560
4,740

4,100
3,610
3,190
2,950
2,990

3,300
3,610
3,650
3,440
3,180
2,970 

115,795
3,735
6,940

665
1.54
1.77

229,700

MIN 67
hIN 60

2,630
2,820
2,960
3,030
2,940

2,700
2,470
2,270
2,090
1,870

1,580
1,770
2,130
2,400
2,610

2,940
3,510
4,020
4,460
4,420

3,690
3,350
2,960
2,660
2,440

2,240
2,090
1,950 
1,830
1,780

81,010
2,700
4,460
1,580
1.11
1.24

160,700

2,320 4,020
3,220 3,600
4,090 3,200
4,520 2,930
4,860 2,710

4,940 2,500
4,550 2,330
4,110 2,150
3,930 1,960
3,930 1,620

4,000 1,670
3,610 1,560
3,360 1,460
2,920 1,360
2,600 1,290

2,360 1,230
2,160 1,170
2,010 1,170
1,670 1,180
1,770 1,290

1,680 1,370
1,590 1,330
1,610 1,250
2,030 1,170
2,200 1,090

2,030 996
1,980 916
2,230 643 
3,070 792
3,740 755

93,570 51,132
3.018 1,704
4,940 4,020
1,590 755
1.24 .70
1.43 ' .78

185,600 101, uno

663
680
704
757
761

725
648
582
527
471

433
410
376
347
316

294
272
252
234
221

204
200
247
316
256

293
1 333
; 293 
! 260
: 242

221 

12,562
406
761
200
.17
.19

24,9bO

200
184
176
165
154

147
144
140
137
130

127
117
117
111
111

111
108
106
102
96

120
117
111
99

108

99
90
87
Q kTO 
90
79 

3,781
122
200
79

.05

.06
7,500

77
74
74
69
09

69
66
69
71
71

69
72
70
70
71

69
70
08
64
63

62
61
60
67
80

123
120
162 
343
e -j £j
SCO

3,001
100
5^6
60

.04

.05
5,950

CFS" .30 IN 4.U4 AC-FT 524,000
CFS* .48 IN 6.54 AC-fT 347,600
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05320500 Le Sueur River near Rapidan, Minn.

LOCATION.--Lat 44°06'40", long 94°02'28", in SWJj sec.35, T.108 N., R.27 W., Blue Earth County, on right bank 
600 ft (183 m) downstream from highway bridge, 1.8 mi (2.9 km) northeast of Rapidan, and 2.3 mi (3.7 km) 
upstream from mouth.

DRAINAGE AREA.--1,100 mi 2 (2,850 km2 ), approximately.

PERIOD OF RECORD.--October 1939 to September 1945, July 1949 to current year.

GAGE.--Water-stage recorder. Datum of gage is 775.76 ft (236.45 m) above mean sea level, datum of 1929. Prior 
to Nov. 15, 1939, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--30 years, 427 ft 3 /s (12.1 m 3 /s), 5.27 in/yr (134 mm/yr), 309,400 acre-ft/yr (381 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 6,560 ft 3 /s (186 m 3 /s) May 4 (gage height, 9.33 ft or 2.844 m); 
minimum, 24 ft 3 /s (0.68 m 3 /s) Sept. 24 (gage height, 0.97 ft or 0.296 m).

Period of record: Maximum discharge, 24,700 ft 3 /s (700 m 3 /s) Aug. 8, 1965 (gage height, 22.10 ft or 
6.736 m, from floodmark); maximum gage height, 22.72 ft (6.925 m) May 22, 1960 (from floodmark); minimum daily 
discharge, 1.6 ft 3 /s (0.045 m 3 /s) Feb. 9-25, 1959; minimum gage height, 1.22 ft (0.372 m) Aug. 31, 1970.

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1
2
3
a
5

6
7
e
9

10

11
12
IS
14
15

16
17
18
19
20

21
, 22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
WTR YR

DATE

11-4
3-14

364
332
304
272
252

244
227
222
214
209

196
186
176
166
159

147
138
133
126
126

136
136
145
164
24|

329
317
351
335
319
319

7.025
227
364
126
.21
.24

13*930

341 336
716 310
,190 350
,350 408
.300 425

,190 405
,070 369
957 341
865 318
792 300

751 282
722 270
694 254
660 241
626 230

587 220
550 211
514 203
481 199
462 191

43B 187
416 182
387 177
390 172
380 167

377 164
354 161
263 157
269 153
338 150

19,430 7,683 4
648 248

1,350 425
263 148
.59 .23
.66 .26

38,540 15,240 9

1972 TOTAL 113.377 MEAN 311
1973 TOT*L 289,993 MEAN 795

TIME

1045
2300

PEAK DISCHARGE (BASE

G. H. DISCHARGE

4.24 1,380
8.88 6,090

147
145
143
142
141

140
140
139
138
138

138
138
139
140
141

142
144
147
150
152

157
160
163
166
169

171
173
176
178
179
181

,717
152
181
138
..»«
.16

,360

MAX
MAX

, 1,
DATE

4-18
5-4

1«2
183
1B4
186
188

192
1«1
190
190
189

186
185
185
184
183

182
182
1B2
182
181

181
180
181
183
188

192
200
212

5,224
187
212
180
.17
.18

10.360

2,200
6,220

300 CFS)

TIME

2145
2400

280
480
720
990

1,570

2,310
3,060
3,390
3,810
4,020

4,350
4,670
5,310
5,900
5,980

5,780
5,330
4,520
3,810
3,290

2,900
2,590
2,320
2,190
2,210

2,270
2,250
2,150
2,010
1 ,890
1,770 

94,120
3,036
5,980

2,60
2.76
3.'18

186,700

MIN u
MIN 25

G. H.

5.97
9.33

1>680
1.600
1,560
1.530
1.460

1.350
1.240
1,130
1.030

671

792
884
985

1.100
1-300

1.910
2.470
2.650
2.820
2,560

2.290
2.120
1.920
1.650
1,460

1.310
1.180
1,050
975
697

45.974
1.532
2,850

792
1.39
1.55

91,190

CFSM .28
CFBM .72

DISCHARGE

2,910
6,560

2.650
3,730
4,710
6,150
6,220

5,060
4,050
3,710
3,620
3,600

3,410
2.940
2.560
2.240
1.950

.690
,470
,300
,140
,020

942
884
815
757
745

716
762
924

1,060
1,220
1,260

73,325
2,365
6,220

716
2.15
2.4S

145,400

IN 3.83
IN 9.81

1.210
1.110
1.010

924
884

853
816
768
694
631

569
528
493
458
420

394
374
367
383
401

442
473
465
427
380

348
329
307
9BO CH T

269

17.016
567

1,210
269
.52
.58

33,750

AC-FT
AC-FT

255
252
255
263
274

289
289
269
249
222

206
193
179
166
152

138
126
113
99
88

78
72
72
117
222

319
357
319
257
4 aA1 *9 f*

152

6,240
201
357
72

.18

.21
12,380

224,900
575,200

140
126
110
97
82

72
63
58
61
58

53
93
113
95
95

113
97
106
133
97

99
117
1J5
193
377

390
329
269
238
193
159

4,341
140
390
53
.13
.15

8,610

140
117
122
106
88

74
65
61
60
56

49
48
45
42
39

36
38
33
31
31

28
27
25
27
46

113
304
587
910

1.550

4,898
163

1,550
25
.15
.17

9,720
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05325000 Minnesota River at Mankato, Minn.

LOCATION.--Lat 44°09'54", long 94°00'45", in NEJjNEJs Sec.13, T.108 N. , R.27 W., Blue Earth County, on right bank 
0.2 mi (0.3 km) downstream from bridge on U.S. Highway 169 in Mankato, 1.3 mi (2.1 km) downstream from Blue 
Earth River and at mile 106.9 (172 km) upstream from Mississippi River.

DRAINAGE AREA.--14,900 mi 2 (38,600 km 2 ), approximately.

PERIOD OF RECORD.--May 1903 to current year (no winter records 1904, 1906-10, 1918-29). Monthly discharge only 
for some periods, published in WSP 1308. Published as "near Mankato: 1902-21.

GAGE.--Water-stage recorder. Datum of gage is 747.92 ft (227.97 m) above mean sea lev^l, datum of 1929. Prior 
to Oct. 19, 1921, nonrecording gage, at site 1.3 mi (2.1 km) upstream at datum 6.4 ft (2.0 m) higher. 
Mar. 15, 1922, to Nov. 30, 1924, nonrecording gage at present site and datum, Dec. \ t 1924, to May 24, 1971, 
recorder at site 0.5 mi (0.8 km) downstream at present datum. i

AVERAGE DISCHARGE.--52 years (1905, 1910-17, 1929-73), 2,690 ft 3 /s (76.2 m 3 /s), 2.45 iti/yr (62 mm/yr), 1,949,000 
acre-ft/yr (2.40 km 3 /yr).

EXTREMES.--Current year: Maximum discharge, 19,700 ft 3 /s (558 m 2 /s) Mar. 17 (gage height, 16.52 ft or 5.035 m); 
minimum, 219 ft 3 /s (6.20 m 3 /s) Sept. 24 (gage height, 1.87 ft or 0.570 m).

Period of record: Maximum discharge, 94,100 ft 3 /s (2,660 m 3 /s) Apr. 10, 1965 (gage height, 29.09 ft or 
8.867 m); minimum observed, 26 ft 3 /s (0.74 m 3 /s) Aug. 4, 1934.

Maximum stage known, 29.9 ft (9.11 m) Apr. 26, 1881, from floodmark, present site and datum (discharge, 
90,000 ft 3 /s or 2,550 m 3 /s).

REMARKS.--Records good except those for winter period, which are fair. Records of water temperatures and sus 
pended sediment loads for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 875: 1917. WSP 955: Drainage area. WSP 1085: 1929. WSP 1238: 1903, 1908, 
1919. WSP 1508: 1916(M), 1918(M), 1926(M), 1928, 1930, 1932(M), 1938(M).

3AY

1
2
3
4

b

<S
7
e
9

10

11
12
13
1"
15

16
17
18
19
20

21
22
23
2°
25

26
e7

29
30
31

TOTAL
lliAN
"AX

MJNi

CFSI"
IM.
AOFT

CAL Y«
l«T» YP

<,n

1.59u
1,500
1 , 40vJ

1,3U
1.250

1,?SO
1 , 1 " 0
1 , 1 e y
1,340
1 ,«30

1 , 4 1 u
1,350
1,280
1,210
1.1?0

1.0*0
1,030

982
9*7
<,03

937
937
98<i
992

l.GPC

,480
,700
,69U 
,630
,560

0 1 $ C n A

r-UV

1.640
2,400
3,330
u, ISO
4,690

,<*lO
.790
, 630
,450
, 1 e o

3,W(sO
3,7uO
3.7SO
3.*)uO
3.62U

3, 7frO
3 , 7 C 0
3.560
3.510
3,3uO

3,230
3,130
2,990
2,910
2,PuO

2,720
2,570
2,330 
2.0PO
?.030

39,300 102, 6bO
1,26(!
l,70u

903
.09
. 10

3,429
4 , PI 0
I«b40

.23

.2o
77,950 204,000

1972 TOTAL
1973 10TAL

1,5S7
1,350

KGE, I" Cu*IC

per

1.9BO 1
1 , e 5 0 1
1,900 1
1,770 1
1,730 1

1 , 7 0 C 1
1,650 1
1,600 t
,57f 1
,S3C 1

,480 1
, «4p 1

,400 1
,370 1
,340 1

1,320 1
1 , 3 0 C- 1
1,250 1
1,240 1
1,200 1

1,200 1
1,200 1
1,200 1
1,20P 1
1,200 1

1,200 1
1,200 1
1,200 I 
1,200 1
1,220 1
1,260 1

43,600 45
1,413 1
1,980 I
1,200 1

,09
.11

86,h6Q 90

,036 MEAN 4
,409 t-EAfj 3

fttl

J*,

,300
,350
', 400
,430
,460

,400
, 3ol
,300
,?eo
,270

,230
,23C
,23C
,230
,230

,230
,230
,300
,360
,500

,600
,720
, e*>o
,<S50
,800

,790
,7BO

,7aO
,700
,670

,610
,471
,660
,230

. 1 ''

.11
,470

,254
,700

>-£* SEtt

>fB

1,650
l»t>00
1 ,560
1 »5*C
1,550

1,530
,520
,500
, 400
,4fey

,440

, 420
,400
,3PO

1,360

1,350
1,340
1,3?0
1,310
1,300

1,290
1,290
1,260
1,290
1,300

1,340
1,370
t,440

39,640
1 ,41 fc
1,650
1,260

.10

.10
7S,630

*AX lv,
•"AX 19,

<••(.', *ATE*

fiAfc

1,540
l!t>70
1 , PitO
? t 05C
2,300

2, 7&&
3,100
3,800
4,700
6,300

7.8CO
9,200
13,500
17,730
19,100

19,600
19,500
IS, 600
17,800
16,700

15,700
14,500
13,500
12,900
12,600

13,000
13,300
13,300
12,600
12,400
11,900 

335,600
10,830
19,600
1,540

.73

.64
665,700

300 I*IN
t?00 i- IN

fFAK rCTL'rtt* 1972

AF*

1 1,600
11,30*'
11,200
11,100
10,600

10,300
9, b40
9,360
6, 940
6,220

7,550
7,390
7,540
7,700
0,060

6,97C
9,660
10,500
10,90u
10,700

10, i 0 u
9,340
e ,6«0

8 , 2 ) 0
7,bPO

7,560
/,240

6,610 
b.afO

270,630
9,021
11,600
6, UfcO

.61

.60
536,600

500 (,(•
236 Cr

MAY

6.340
10,200
12,000
13,900
14,400

13,400
12,100
11,100
10,700
10,700

10,500
9,W90
8,970
8,040
7,340

6,940
6,530
6,200
5,040
5,540

5,370
5,190
4,610
5,230
5,540

5,560
6,150
6,790
7,630
6,520
9,000 

262,210
6,456
14,400
4,610

.S>7

.65
520,100

S" .29
SM .25

TO StPTE^ot* 1973

JUi>.

9,000
6,490
7,9?0
7,460
7,090

6,780
6,500
6,150
5,630
5,530

5,200
5,000
4,750
4,520
4,260

4,090
3,870
3,780
3,740
3,770

3,920
3,660
3,640
3,370
3,120

2,910
2,670
2,490
2,310
2,160

144,180
4,6*06
9,000
2,160

.32

.36
286,000

IN 3.09
IN 3.37

JUL

1,910
1,690
1,860
2,000
2,070

2,040
1,960
1,680
1,690
1,530

,500
,410
,240
,140
,030

926
816
705
672
598

541
532
640

1,020
971

1,140
1,160

992
846

! 694

,38,209
I 1,233
! 2,070
! 532

.08
1 .10
75,790

*C-FT 3,
AC-FT 2,

AUG

579
514
455
410
369

338
315
310
315
315

299
305
357
344
344

375
363
363
395
351

337
505
551
496
805

903
794
750
794
716
560 

14,627
472
903
299
.03
.04

29,010

068,000
679,000

SfcP

496
440
432
403
363

332
326
310
305
310

294
276
273
269
259

259
259
259
254
245

236
236
240
250
278

496
661

1,070
1,590
2,320

13,743
456

2,320
236
.03
.03

27,260
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05330000 Minnesota River near Jordan, Minn.

153

LOCATION.--Lat 44°41'35", long 93°38'30", in NWsSWs sec.7, T.114 N., R.23 W., Carver County, on left bank 1.5 mi 
(2.4 km) northwest of Jordan and at mile 39.4 (63.4 km) upstream from Mississippi River.

DRAINAGE AREA.--]6,200 mi 2 (42,000 km 2 ), approximately.

PERIOD OF RECORD.--September 1934 to current year. Prior to Oct. 1, 1966, published as "near Carver, Minn".

GAGE.--Water-stage recorder. Datum of gage is 690.00 ft (210.31 m) above mean sea level, datum of 1929. Prior 
to Oct. 1, 1966, water-stage recorder 2.8 mi (4.5 km) downstream with auxiliary chain gage at present site 
and same datum.

AVERAGE DISCHARGE.--39 years, 3,425 ft 3 /s (97.0 m 3 /s), 2.87 in/yr (73 mm/yr), 2,481,000 acre-ft (3.06 km 3 /yr).

EXTREMES.--Current year: Maximum daily discharge, 21,900 ft 3 /s (620 m 3 /s) Mar. 18 (gage height, 23.09 ft or 
7.038 m) ; maximum gage height, 23.14 ft (7.053 m) Mar. 19; minimum discharge, 384 ft 3 /s (10.9 m 3 /s) Sept. 24 
(gage height, 4.00 ft or 1.219 m).

.—^ Period of record: Maximum discharge, 117,000 ft 3 /s (3,310 m 3 /s) Apr. 11, 1965; maximum gage height, 
f_34.37 ft (10.476 m) Apr. 12, 1965 (backwater from Mississippi River); minimum discharge, 79 ft 3 /s (2.24 m 3 /s) 

Nov. 17, 1955; minimum gage height, 2.66 ft (0.811 m) Nov. 22, 1935.

REMARKS.--Records good except those for winter periods, which are fair. Records of chemical analyses for the 
current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 955: Drainage area. WSP 1508: 1935.

DISCHARGE, IN CUBIC FttT PEK SECOND, -ATErt YEAK OCTOBER 1972 TO SEPTEMBEH 1973

DAY CJCT NOV DEC JAN JUN JUL AUG SEP

I
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.
AC-FT

CAL YR
*TB Yrt

1 ,990
2,030
2,010
1,900
1,820

1,760
1,7?0
1,700
1,660
1,670

1,860
1,900
1,640
1,790
1,740

1,670
1,600
1,560
1,490
1,480

1,500
1,520
1,530
1,520
1,540

1,570
1,720
2,030
2,110
2,090
?,110 

54,450
1,756
2,110
1,460

.11

.13
106,000

2,140 2,280
2,380 2,1*0
3,150 2,100
3,990 2,000
4,650 1,940

5,220 1,690
5,360 1,640
5,350 1,790
5,230 1,740
5,040 1,690

4,820 1,670
4,520 ,650
4,310 ,610
4,240 ,600
4,230 ,590

4,220 ,580
4,170 ,570
4,060 ,560
4,060 ,560
3,960 ,550

3,730 ,540
3,520 .530
3,310 ,520
3,200 ,510
3,100 ,500

3,000 ,500
2,650 ,490
2,720 ,490
2,580 ,460
2,450 ,480

115,600 51,900
3,653 1,674
5,380 2,260
2,140 1,470

.24 .10

.27 .12

1,510
,520
,550
,590
,620

,630
,700

1,730
1,700
1,630

1,500
1,460
1,460
1,470
1,460

1,500
1,530
1,570
1,640
1,760

2,000
2,250
2,550
2,800
3,050

3,200
3,150
3,100
3,100
3,100
3,000 

62,670
2,028
3,200
1,460

.13

.14
229,300 102,900 124,700

1972 TOTAL 1,822,435 MEAN
1973 TOTAL 1,604,526 MEAN

4,979
4,396

2,VOO
2,600
2,750
2,700
2,650

2,600
2,570
2,530
2,500
2,450

2,400
2,350
2,300
2,250
2,200

2,170
2,130
2,100
2,070
2,030

2,010
1,990
1,960
1,930
1,900

1,900
1,910
1,920

63,970
2,285
2,900
1,900

.14

.15
126,900

MAX 16,
MAX 21,

2,000
2,200
2,400
2,700
3,100

3,800
5,000
6,600
8,670
10,500

12,000
13,000
14,500
15,900
16,900

18,300
20,100
21,400
21.50C
20,900

19,600
19,100
18,200
17,400
16,600

15.600
15,100
14,600
14,300
14,100
13,800 

400,470
12,920
21,500
2,000

.60

.92
794,300

800 MIN
500 MIN

13,500
13,100
12,700
12,300
12,000

11,700
11,200
10,700
10,200
9,620

9,020
6,390
7,980
7,930
8,060

b,410
6,960
9,520
10,000
10,500

10,600
10,600
10,500
9,790
9,110

8,600
8,180
7,810
7,500 
7,330

7,630
9,510
11,000
11,600
12,400

13,000
13,000
14,100
14,000
13,600

12,900
12,400
11,900
11,200
10,100

6,930
8,130
7,560
7,090
6,670

6,340
6,100
5,830
5,680
5,660

6,220
6,420
6,920
7,550
8,200
n _ ocn

296,210 291,630
9,674
13,500
7,330

.61

.68

9,407
14,100
5,680

.56

.67
567,500 578,400

610 CFSM
398 CF9"

.31

.27

9,500
9,760
9,620
9,220
8,740

8,240
7,780
7,380
6,970
6,580

6,190
5,920
5,670
5,380
5,090

4,900
4,690
4,530
4,410
4,360

4,380
4,460
4,460
4,310
4,020

3,740
3,550
3,320
3,100
2,910

173,180
5,773
9,760
2,910

.36

.40
343,500

IN 4.16
IN 3.66

2,770
2,640
2,570
2,490
2,470

2,500
2,460
2,360
2,270
2,1?0

1,950
1,820
1,710
1,610
1,510

1,420
1,330
1,270
1,200
1,130

1,070
1,020
999
994

1,220

1,260
,270
,340
,350
,280
,170

52,573
1,696
2,770

994
.10
.12

104,300

AC-FT 3
AC-FT 3

1,100
1,030

964
922
666

822
777
746
766
714

678
656
663
725
701

676
700
692
656
635

642
660
828
851
779

774
912
951
ft OftO " U

856
0 C |LO3O

24,526
791

1,100
635
.05
.06

46,650

,615,000
,183,000

606
735
702
674
652

610
584
574
569
576

558
529
486
476
476

450
439
407
435
425

440
435
406
398
440

552
638
742
MP9 OG ~

1,100

17,147
572

1,100
398
.04
.04

34,010
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05330900 Nine Mile Creek at Bloomington, Minn.

LOCATION. --Lat 44°48'46", long 93°18'07", in mk sec. 21, T.27 N. , R.24 W. , Hennepin County, on left bank between 
105th and 106th Street in Bloomington, Minn., 1.2 mi (1.9 km) downstream from bridge on Old Shakopee Road and 
2.1 mi (3.4 km) upstream from mouth.

PERIOD OF RECORD. --January 1963 to July 1973 (discontinued)
•- • /". 

, v *V
'

GAGE. --Water-stage recorder. Altitude of gage is 731 ft (223 m) (from topographic map). Prior to May 16, 1963, 
nonrecording gage 30 ft (9 m) upstream at datum 0.81 ft (0.247 m) higher.

AVERAGE DISCHARGE. --9 years (1963-72), 18.4 ft 3 /s (0.52 m 3 /s), 13.300 acrp-ft/yr (16.4 hm 3 /yr).

EXTREMES. --Current year: Maximum discharge during period October 1972 to July 1973, 204 ft 3 /s (5.78 m 3 /s) July 1 
gage height, 3.20 ft or 0.975 m) ; minimum, 3.2 ft 3 /s (0.091 m 3 /s) Jan. 14, 15, 16, Feb. 10, 12, 15, 16, 17, 
19, 21, 22.

Period of record: Maximum discharge, 535 ft 3 /s (15.2 m 3 /s) Apr. 8, 1965 (gage height, 4.32 ft or 1.317 m) ; 
minimum, 1.2 ft 3 /s (0.034 m 3 /s) Feb. 24, 1965; minimum gage height, 1.28 ft (0.390 m) Oct. 4, 1966.

REMARKS. --Records good except those for period of no gage-height record, which are poor.

DAY

DISCHARGE, IN CUBIC FEET PFR SECOND,

OCT MQV DEC JAN FEB

WATER YEA* OCTOBER 1972 TO SEPTEMBER 1973 

MAR APR MAY JUN JUl

TAL YR 197? TOTAL 6,657.2 "FAN 18.2 MAX 117 2.» AC-FT 13,200

AUG SEP

1
2
3
4
5

6 
7
8
9

10

11
12
13
14
15

16
17

19

20

21
22
23
24
25

26
27
2S
29
30
31

TOTAL
M^AN
MAX
MJM

AC-FT

9,5
7.7
9.2
7.6
9.6

10 
9.4
6.9

11
13

8.5
7,3
7.8
7.3
7.3

8.3
7.8
6.8
7.1

12

8.7
12
14
12
11

10
9.9
8.4
7.7

12
15

296.6 
9.57

15
6.8
589

16
38
3*1
32
31

27 
21
17
15

12
10
9.9
8.7

8.8
8.8
8.0
7.9
8.6

9.6
8.6
9. ">
9.3

10

9.3
fl .0
8.1

fl !2

420.6
14.0

38
7.9
834

7.8
8.0
7.8
7.3
7.4

7, "2 
7.0
7,6
7.0
7.0

6.1
6,1
6.4
7*0

6.4
6.1
6.1
6.4
6.1

6.1
6.1
6.1
6.4
7.0

6.4
7,0
6.1
7.1
7.2
7.3

211.2 
6.81
8.0
6.1
419

7.1
7J1
7.1
7,2
7.0

*>.8 
6,0
5.6
5,2
5.0

4,8
4.9
5.9
6.4
6.4

9.0
11
21
11
11

1?
11
11
11
11

11
9.7
9.0
8.3
8.3
8.3

?67.0 
8.61

21
4.8
*30

8.3
8.3
6.7
9.0
6.5

8.1 
7.9
7.5
7.3
7.2

6.6
6.8
6.4

' 6.4
6.8

7.0
7.1
7.0
7.0
7.6

6,1
7.69."0

9.0
9.0

9.0
9.7
9.7

218.8 
7.81
9.7
6.1
434

11
11
11
12
12

12 
13
14
22
51

60
71
58
43
33

27
23
21
18
17

16
15
15
14
14

14
14
13
13
13
13

714
21.0

80
11

1,420

13
13
13
13
13

14
15
15
16
17

16
15
14
14
62

34
22
21
19
21

17
15
14
12
12

13
12
12
11
?2

520 
17.3

62
11

1,030

58
60
61
56
46

37 
32
27
25
22

19
17
14
12
10

10
10
10
8.8
8.8

12
15
15
22
21

22
22
19
17
13
10

731.6 
23.6

61
8.8

1,450

10
11
13
13
12

10 
7,9
.8
'**
.«

.4
,4
.1

5.8
5.8

7.3
7.3

13
11
11

10
6.8
7.9
6.8
7. '9

6.4
6.4
6.6
6,8
6.4

250.8 
8.36

13
5.8
497! ,

11
29
16
16
10

7.9
5.8
5.5
5.3
5.1

5.1
5.1

NOTE.—No gage-height record Mar. 2 to Apr. 16.
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05331000 Mississippi River at St. Paul, Minn.

LOCATION.--Lat 44°56'40", long 93°05'20", in SEINES* sec.6, T.28 N. , R.22 W., Ramsey County, on left bank in
St. Paul, 300 ft (91 m) upstream from Robert Street Bridge, 6 mi (10 km) downstream from Minnesota River, and 
at mile 839.3 (1,350 km) upstream from Ohio River.

DRAINAGE AREA.--36,800 mi 2 (95,300 km 2 ), approximately.
PERIOD OF RECORD.--Water year 1867-69, 1872-92 (annual maximum), March 1892 to current year (prior to 1901,

fragmentary during some winters). Records prior to March 1892, published in the 19th Annual Report, Part 4, 
have been found to be unreliable and should not be used. Monthly discharge only for some periods, published 
in WSP 1308. Gage-height records (winter records incomplete) collected at same site since 1866 are contained 
in reports of U.S. Weather Bureau, War Department and Mississippi River Commission.

GAGE.--Water-stage recorder. Datum of gage is 683.62 ft (208.37 m) above mean sea level, datum of 1929. Prior 
to Mar. 18, 1925, nonrecording gage at several sites within 300 ft (91 m) of present site at same datum. 
Mar. 18, 1925, to Mar. 10, 1933, water-stage recorder and Mar. 11, 1933, to Sept. 14, 1939, nonrecording gage, 
at present site and datum. Since September 1938, auxiliary water-stage recorder 5.6 mi (9.0 km) downstream.

AVERAGE DISCHARGE (ADJUSTED FOR DIVERSION).--75 years (1894-95, 1896-97, 1900-73), 10,470 ft 3 /s (296.5 m 3 /s), 
3.86 in/yr (98 mm/yr).

EXTREMES.--Current year: Maximum discharge, 51,800 ft 3 /s (1,470 m 3 /s) Mar. 20 (gage height, 11.19 ft or 3.411 m); 
minimum daily, 3,560 ft 3 /s (101 m 3 /s) Sept. 27.

Period of record (1867-70, 1872-1973): Maximum discharge, 171,000 ft 3 /s (4,840 m 3 /s) Apr. 16, 1965 (gage 
height, 26.01 ft or 7.928 m, from floodmark).

Period of record (1897, 1917-73): Minimum daily discharge, 632 ft 3 /s (17.9 m 3 /s) Aug. 26, 1934. 
Maximum flood known since at least 1851, 171,000 ft 3 /s (4,840 m 3 /s) Apr. 16, 1965 (gage height, 26.01 ft or 

7.928 m, from floodmark). 
Flood of Apr. 11, 1870 reached a stage of 19.4 ft (5.9 m), discharge, 100,000 ft 3 /s (2,830 m 3 /s).

REMARKS.--Records good. Records of water temperatures for the current year are published in Part 2 of this re 
port. Slight regulation except during extreme floods by reservoirs on headwaters and by powerplants. Begin 
ning July 20, 1938, sewage from Minneapolis and St. Paul, which formerly entered above station, was diverted 
to a sewage-disposal plant, thence to river below station. Figures of daily discharge do not include this 
diversion.

COOPERATION.--Records of Mississippi River at Twin City lock and dam computed and furnished by Ford Motor Co. 
Diversion through sewage disposal plant furnished by Metropolitan Sewer Board.

REVISIONS (WATER YEARS).--WSP 285: 1892-96. WSP 715: Drainage area. WSP 875: 1938. WSP 895: 1939. WSP 
1308: 1867(M). WSP 1508: 1897, 1898(M), 1903(M), 1917-18(M), 1928(M), 1929. See also Period of Record.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEB MAR APR MAY JUN ML AUG SEP

1 12,000
2 11,700
3 12,300
4 12,000
5 12,000

6 11,700
7 11,300
8 11,000
9 11,000

10 11,000

11 10,800
12 11,500
13 11,000
14 10,900
15 11,000

16 10,300 
17 10,300
18 10,200
19 9,790
20 9,820

21 10,200
22 10,100
23 10,200
24 10,800
25 10,100

26 10,200
27 10,600
28 10,800
29 11,000
30 11,000
31 11,600 

TOTAL 338,210
MEAN 10,910
MAX 12,300
M1N 9,790
(t) 310
MEAN t 11 ,220
CFSM t 0.30
IN. t 0.35

11,700
13,300
13,800
15,000
18,100

21,600
20,400
19,900
20,000
21,100

20,200
20,100
19,300
18,700
18,300

17,100 
16,900
15,700
16,000
15,300

14,300
14,500
13,600
13,100
13,000

12,500
12,000
11,200
10,700
9,860

477,260
15,910
21,600
9,860

304
16,210

0.44
0.49

10,200
9,680
7,280
6,200
6,570

6*400
5,850
6,360
7,270
8,250

9,040
8,890
9,360
9,370
8,530

7,160 
7,820
7,560
8,630
9,060

9,020
9,060
9,490
9,280
8,790

8,720
8,420
8,760 
8,410
9,120

8,240
8,030
8,860
8,510
7,210

7,740
7,400
7,400
7,640
7,700

7,560
7,930
7,820
7,970
8,080

7,770 
7,940
8,220
8,180
8,080

8,460
9,230
9,090
8,710
9,430

9,820
9,780
9,950
8,760
9,250
ft e i ft9,160 -»,3iu 

257,710 260,270
8,313
10,200
5,850

291
8,604
0.23
0.26

CAU YR 1972 TOTAL 7,121,960 MEAN
WTR YR 1973 TOTAL 4,890,690 MEAN

8,396
9,950
7,210

299
8,695
0.24
0.28

19,460
13,400

9,790
9,780
8,660
8,700
8,540

8,640
8,400
7,950
7,980
8,130

7,900
8,500
8,190
7,840
7,050

6,610 
6,370
8,210
7,920
7,580

7,290
7,370
7,070
6,550
6,600

6,540
6,620
7,500

218,280
7,796
9,790
6,370

293
8,089
0.22
0.23

7,090
7,260
7,810
7,530
8,920

10,900
11,600
13,700
15,000
17,100

19,400
23,500
29,400
34,200
38,000

41,700 
45,600
48,800
50,600
51,600

51,300
50,200
48,500
46,700
44,800

43,000
41,200
39,400
37,500
34,900
33,700 

960,910
31,000
51,600
7,090

347
31,350

0.85
0.98

MAX 51,400 M1N
MAX 51,600 M1N

33,500
32,600
31,900
30,800
29,600

28,700
27,500
26,200
24,200
23,600

22,100
20,700
20,000
19,100
18,800

18,900 
18,600
18,900
20,900
20,500

21,700
22,200
22,200
20,900
20,500

20,200
19,100
18,800
18,000
17,700

688,400
22,950
33,500
17,700

312
23,260

0.63
0.70

5,280
3,560

16,700
20,700
21,800
23,100
23,400

24,600
24,400
25,000
25,800
26,100

26,100
25,900
25,900
26,000
24,900

23,200 
21,700
20,200
19,000
17,700

16,600
17,200
16,400
16,300
17,100

17,500
18,800
20,600 
21,900
22,700
23,300 

670,600
21,630
26,100
16,300

347
21 ,980

0.60
0.69

MEAN t
MEAN t

23,700
23,800
23,600
23,500
22,900

21,500
21,000
19,500
18,700
17,400

16,500
15,800
15,400
14,400
13,500

13,300 
12,800
12,600
12,400
12,200

11,200
10,600
10,800
10,100
10,000

8,930
8,930
8,990 
8,640
7,620

450,310
15,010
23,800
7,620

338
15,350

0.42
0.47

19,790
13,720

6,760
7,420
7,940
6,860
7,540

7,120
7,780
6,620
6,660
6,460

6,430
5,630
4,800
5,660
5,250

5,280 
5,250
4,330
4,730
4,380

4,780
4,360
5,150
4,800
4,750

4,800
4,200
4,360 
5,600
4,420
4,470

174,590
5,632
7,940
4,200

337
5,969
0.16
0.18

CFSM t 0.
CFSM t 0.

4,920
4,800
5,970
6,860
5,280

5,300
6,060
6,460
6,860
7,060

7,900
7,690
8,740
8,510
8,610

8,420 
7,980
o,340
8,220
7,780

8,020
9,020
9,090
6,300
8,300

7,780
7,620
7»fl20 
7,200
7,120
7,580

227,610
7,342
9,090
4,800

354
7,696
0.21
0.24

54 IN. t
37 IN. t

7,900
7,400
7,580
7,620
6,370

6,400
6,830
6,960
6,370
6,300

5,910
6,730
6,730
4,730
5,490

5,6flO 
474201
4,240
3,600
4,380

4,380
4,340
4,090j
4,ffOO
4,150

4,930
3,560
4,400 
4,240
6,090

166,540
5,551
7,900
3,560

315
5,866
0.16
0.18

/ .28
5.05

t Diversion equivalent in cubic feet per second, through sewage disposal plant. 
t Adjusted for diversion.
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05336700 Kettle River below Sandstone, Minn.

LOCATION.--Lat 46°06'20", long 92°51'50", in NW?«SW% sec.22, T.42 N., R.20 W., Pine County, on left bank about 
900 ft (274 m) downstream from abandoned powerplant dam, on Sandstone Federal Correctional Institution pro 
perty, 1.8 mi (2.9 km) south of Sandstone.

PERIOD OF RECORD.--October 1967 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 930 ft (283 m) (from fopographic map).

AVERAGE DISCHARGE.--6 years, 802 ft 3 /s (22.7 m 3 /s), 581,000 acre-ft/yr (716 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 4,810 ft 3 /s (136 m 3 /s) Mar. 16 (gage height, 8.33 ft or 2.539 m); 
minimum, 157 ft 3 /s (4.45 m 3 /s) July 22 (gage height, 4.10 ft or 1.250 m).

Period of record: Maximum discharge, 17,200 ft 3 /s (487 m 3 /s) July 23, 1972 (gage height, 15.38 ft or 
4.688 m); minimum, 62 ft 2 /s (1.76 m 3 /s) Jan. 14-19, 1971.

Flood in April 1965 reached a stage of 12.96 ft (3.950 m), from floodmark (discharge, 13,400 ft 3 /s, or 
379 m 3 /s).

REMARKS.--Records good except those for winter periods, which are fair.

DAY UCT

DISCHARGE* lt» CUBIC FfctT PER SECUM5, fcATES YEA" OCTOBER 1972 TO SEPTEMBER 1973 

MOV DEC JAN FEB MAS APS HAY J(JN JUt AUG SfeP

1
2
3
4
s
t>
1
6
9

10

tl
12
13
14
15

16
17
18
1"
20

21
22
23
24
25
26
27
28
29
30
31

TOTAL
MEAN
MAXWIN'

AC-FT

CAU YH
MTR VR

1,06U
976
941
911
863

620
772
726
669
637

640
6tt6
637
606
576

535
500
484
446
443

47b
574
see
609
595

566
554
554
535
e 3ft3cO
509 

20,011
646

1(060
443

39,690

540
814

2,450
2,770
2,430

2,250
2,090
1,640
1,620
1,410

1,300
1,140
1,030

891
810

727
663
622
see
561

S48
S4B
541
541
541

490
426
426
379
339

31,375
1,046
2,770

339
62,230

1972 TOTAL 451,105
1973 TOTAL 252,468

310
300
290
260
270

260
250
240
230
220

215
210
206
206
206

206
206
206
206
206

206
206
206
206
206

206
206
206
206,
206
206 

6,969
225
310
206

13,660

MEAN
MEAN

206
206
206
206
206

206
206
206
206
206

206
206
206
210
220

230
237
231
219
212

205
200
196
195
193

190
190
190
4 A &loo
4 Afc1OO

184

6,356
205
237
164

12,610

1,233
692

182
180
160
160
160

177
175
175
175
175

175
173
173
173
173

172
172
172
172
172

172
172
172
172
172

172
172
172

4,882
174
182
172

9,660

MAX 16,400
MAX 4,670

172
176
179
192
199

209
226
259
306
370

509
949

2,200
3,280
4,160

4,670
3,970
3,500
3,090
2,750

2,290
2,090
2,040
2,060
2,160

2,210
2,140
2,090
2,020
1.650
1,700 

54,016
1,742
4,670

172
107,100

HIM
MIN

,570
,420
,320
,220
,150

,070
,000
924
634
757

684
642
602
574
595

842
1,030
,040
,000
,020

,460
,B20

1,770
1,620
1,430

1,240
1,090

949
650
772

32,29S
1,077
1>620

574
64,060

155 AC-FT
163 AC-FT

764 991
940 650

1,110 983
1,100 1,270
1,000 1,250

966 1,050
957 949
966 940
974 1,030

1,050 932

1,190 603
1,220 677
1,130 602

963 S41
850 472

772 S22
698 S35
642 484
574 437
522 409

496 393
472 375
540 348
732 322

2,000 335

2,860 361
2,610 348
2,240 331
1,850 314
1,490 290

35,006 19,144
1,129 638
2,860 1,270

472 290
69,440 37,970

894,800
500,800

290
443
553
490
409

379
375
339
306
297

278
255
240
226
219

215
195
189
102
176

172
163
166
195
213

212
I 205

209
222
236
244

8,293
266
553
163

16,450

229
229
209
199
195

195
290
642

1,240
1,320

1,040
926
677
535
520

754
603
727
670

1,030

1,030
891
779
691
680

656
595
574
454
448
431

19,559
631

1,320
195

38,800

553
595
615
691

1,030

940
610
690
629
574

496
448
403
379
357

339
126
314
297
2S1

266
275
279
274
274

308
413
515
516
475

14*540
485

1,030
251

20,840



ST. CROIX RIVER BASIN 

05338500 Snake River near Pine City, Minn.

157

LOCATION.--Lat 45 0 50'30", long 92°56'00", in SE'sNW'-i sec. 26, T.39 N. , R.21 W. , Pine County, on left bank at site 
of former powerplant and dam, 0.5 mi (0.8 km) downstream from Cross Lake and 1.5 mi (2.4 km) northeast of 
Pine City.

DRAINAGE AREA.--958 mi 2 (2,480 km 2 ).

RECORDS AVAILABLE.--June 1913 to September, 1917, July 1951 to current year.

GAGE.--Water-stage recorder. Datum of gage is 919.00 ft (280.11 m) above mean sea level, datum of 1929.
June 25, 1913, to Sept. 30, 1917, nonrecording gage at site 500 ft (152 m) downstream at different datum. 
July 1 to Oct. 28, 1951, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--26 years, 597 ft 3 /s (16.9 m 3 /s), 8.46 in/yr (215 mm/yr).

EXTREMES.--Current year: Maximum discharge, 5,560 ft 3 /s (157 m 3 /s) Mar. 18 (gage height, 7.20 ft or 2.195 m); 
minimum, 60 ft 3 /s (1.70 m 3 /s) July 22 (gage height, 2.94 ft or 0.896 m).

Period of record: Maximum discharge, 14,300 ft 3 /s (405 m 3 /s) July 27, 1972 (gage height, 10.38 ft or 
3.164 m); minimum, 5.5 ft 3 /s (0.16 m 3 /s) Oct. 1, 1964 (gage height, 2.57 ft or 0.783 m), result of dam re 
habilitation 0.5 mi,(0.8 km) upstream.

A discharge measurement of 12,500 ft 3 /s (354 m 3 /s) was made May 9, 1950.

REMARKS.--Records good except those for winter periods, which are fair.

DISCHARGE, IN CUBIC FEfT PFR SFCOJMO, WATF» VFAR OCTOBER 197? TO SFPTFMBFR 1973

04V

i
2
3
a
5

6
7
A
9

18

11
12
13
14
15

16
17
18
19
20

21
22
23
2"
25

26
27
2«
29
30
31

TOTAL
MEAN
MAX
MIN
CF8M
IN.
AC-FT

CAL VR
WTR VR

Orj

5«7
478
546
56? 1
585 1

594 2
562 ?
546 ?
493 1
U71 1

476 t
457 1
47J 1
471 1
402

442
40?
370
3*6
3S2

376
376
402
4>6
4«57

457
464
457
4?6
416

14.290 28
461
59(1 ?
3«52
.48
.55

?.8.340 56

1972 TOTAL
1973 TOTAL

MOV

U64
577
875
,370
,«00

,060
,130
,030
,930
,790

.610
,(MO
,200
iOPO
935

B?6
733
662
602
55«

500
464
42?
402
416

409
383
340
322
310

,616
95(1
.130
310
1.00
1.11
,760

4.396
23a

DFC

?90
?70
250
230
210

2no
185
175
160
150

145
135
130
1?9
1?9

129
ISO
130
130
1?0

131
132
133
134
135

136
137
138
140
143
145 

4.941
159
290
129
.17
.19

9,600

.595 I>«EAN

.141 MF.AN

JAN

146
147
1 46
1 49
150

152
153
15«
155
156

ise
160
161
162
164

165
168
172
172
172

172
172
172
1?2
172

172
172
172
171
170
170

5,051
163
172
106
.17
.20

in, 020

12,010
641

FFB

170
170
170
170
170

170
170
170
170
170

170
166
166
166
168

166
168
166
168
168

166
168
168
169
166

168
164
165

4,718
169
170
164
.16
.18

9.360

MAR

169
168
178
189
?01

220
?49
286
342
444

688
1 ,0?0
1 ,670
?,480
3.570

4,640
5.200
5,530
5,430
5,090

4,640
4,140
3,640
3,210
2,870

2,630
2,450
?,310
2,180
2,050
1,900 

69,784
2,251
5,530

168
2.35
?.71

138,400

MAX 14,200 HIM
MAX 5, 530 MIN

APR

1 ,750
1 ,640
1,500
1,360
1,250

1.1?P
1, 000

699
797
774

706
629
580
546
577

628
636
688
724
760

836
636
817
8?6
617

798
742
670
594
554

?6,054
868

1,750
546
.91

1.01
51,680

129
69

MAY

562
66?
715
74?
760

770
751
742
760
816

830
853
880
891
861

801
710
639
577
534

460
465
470
547
990

1,510
1,970
2,260
2,400
?,400
2,260

30,668
989

2,«00
470
1.03
1.19

60,830

CFSM 12.5
CFSM ,67

JlIN

2,000
1,7*0
1,570
1,390
1,340

1,3?0
1,270
1,?00
1.050

9?0

806
699
595
503
441

41 9
430
415
477
516

500
471
416
406
386

385
343
314
290
273

?2,977
766

2,040
273
.80
.89

45.570

IN 170
IN 9

JUL

?52
261
254
252
?5?

271
263
?46
233
215

190
185
1T«
152
135

1?1
115
11"
112
64

73
69
108
190
183

182
186
194
191
197
194

5,670 11
183
261
69

.19

.22
11,250 23

.7? AC-FT 8

.09 AC-FT

AUG StP

190 366
195 360
165 426
180 466
169 497

J90 483
196 465
335 029
455 399
582 376

667 336
655 297
632 271
543 261
474 239

427 216
398 218
389 201
440 161
429 164

402 1*4
407 233
404 187
399 17"
369 256

372 294
356 346
333 365
317 <U«
308 «36

,778 9,594
360 320
667 497
169 164
.40 .33
.46 .37

,360 19.030

,721 ,000
464,400



158 ST. CROIX RIVER BASIN 

05340050 Sunrise River near Lindstrom, Minn.

LOCATION.--Lat 45°27'00", long 92°53'10", in SW°NE° sec.7, T.34 N., R.20 W., Chisago County, on left bank 20 ft 
(6 m) downstream from highway bridge and 4.5 mi (7.2 km) northwest of Lindstrom.

PERIOD OF RECORD.--July 1965 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map).

AVERAGE DISCHARGE.--8 years, 87.6 ft3/s (2.48 m 3 /s), 63,470 acre-ft/yr (78.3 hm 3 /yr).

EXTREMES.--Current year: Maximum discharge, 285 ft 3 /s (8.07 m 3 /s) Mar. 21 (gage height, 5.89 ft or 1.80 m);
minimum, 9.3 ft 3 s (0.26 m 3 /s) July 23 (gage height, 2.27 ft or 0.69 m).

Period of record: Maximum discharge, 704 ft*/s (19.9 m 3 /s) Apr. 11, 1969 (gage height, 7.28 ft or 2.22 m); 
minimum, 4.5 ft 3 /s (0.13 m 3 /s) Oct. 3, 1971 (gage height, 1.98 ft or 0.60 m).

REMARKS.--Records good except those for winter period, which are fair. Some regulation by Minnesota Game and 
Fish Wildlife Refuge ponds above the station. At high stages a small part of flow discharges into the Rum 
River and Coon Creek basins from West Arm of Coon Lake and South Coon Lake, respectively.

DISCHARGE, 1^ CUBIC SFCOND, wATEH VEAR OCTOBER 1972 TO SEPTE*8ER 1973

DAY

1
2 
3
4 
5

6 
7 
6 
9 

10

11 
12 
13 
14
15

16 
17 
18 
19 
20

21 
22
23
24 
25

26 
27 
28 
29
30
31

TOTAL

MAX 
HIM 
• C-FT

CAL VR
mT 5? VR

OCT

77 
75 
77 
78 
78

80

79
77 
79

79 
79 
78 
76

77
75 
72 
71 
71

76 
76 
76 
77 
76

78 
77 
76

2. 3*3
76.9

u . 7 3 n

1972 TOTAL 
1973 THTAL

80 
100 
11"

115 

llfl

122 
125 
129

132 
133 
133 
132 
132

13! 
130- 

. 12"
125

119 
115 
1 14 
113

110

105 
103
101

3,5^5 
11* 
133 
80 

7,030

37,004

DEC 

9ft 

97
94 
92

67 
fl2 
78 
73
70

66 
62 
59
5b

56 
56
56 
56 
56

"56 

56 
56 
56

57 
57 
=17 

57
57
57

2.070 

4,110

JAN

57
57 
57

57

58 
58 
58 
58 
58

58 
56 
58 
56 
56

58 
59 
59 
59

59 
59 
59 
59 
57

54 
52 
50
46
"7

1 ,749 
56,"

47 
3,470

101* f

FEb

47 
47 
47 
46 
46

46 
46 
46 
46 
45

45 
45 
45 
45
44

44 
44 
44 
44
44

43 
43
44 
44 
45

46
4e 
47

1 ,264

47 
43 

2,510

«A* £34 ~
<A x jgu

MAR

48 
49 
SO 
52 
51

53
56 
69 
76 
75

92 
123
157 
176 
194

216 
244 
264 
274 
281

?64 

292

279 
274 
271 
?67
259
257

5,625
181

48 
1 1 , 160

f- 1 N 35 
*j\ 11

APR

250 
247 
245 
240 
236

233
227
221 
213 
207

205 
203 
195 
192 
189

167 
182 
176 
169 
167

166 
162
156

148

145 
141
134

126

5,641
IPS

250 
126 

11,190

4C-FT 67, 
AC-^T 73,

MAY

143 
146 
148 
145 
144

143
147 
146 
143 
145

150 
156 
161 
162 
162

164 
164 
163
164
160

159 
163 
165 
166 
207

237 
236 
229
3 2> A

234
242

5.324 
172 
242
143

10,560

050 
UOO

JUM

246 
251 
256 
275 
275

267
256 
250 
245 
238

2?9 
216 
207 
199 
190

184 
186 
ISO 
17fl

170 

143 

167

178 
161 
155

1U5

6,062
202 
275

12,020

JUl

139
135 
125 
112 
101

95
66 
76 
72 
67

61 
57 
54 
50 
46

46 
43 
26 
16

12 
11 
16 
22
17

16 
16 
19 
19
19
18

1,614 
52.1 
139 
11 

3,200

AUC

17 
15 
11
11 
11

11 
12 
15
16 
16

14 
13 
19 
19 
19

21
21 
21 
21 
20

21 
30 
37
36 
36

39
40 
40 
39

725
23.4 

40 
11 

1 ,440

3EP

40 
39 
37 
36 
35

32
30 
30 
29 
29

27 
26 
26 
26 
25

25
25 
24 
24 
23

30 
36 
33
32
36

48 
51 
49 
46
47

1,002 
33.4 

51 
23

1,990



ST. CROIX RIVER BASIN 

05340500 St. Croix River at St. Croix Falls, Wis.

159

LOCATION.--Lat 45°24'25", long 92 0 38'49", in NW% sec.30, T.34 N., R.18 W., Polk County, on left bank, 1,800 ft 
(550 m) downstream from powerplant of Northern States Power Co., in St. Croix Falls, and at mile 52.2 
(84.0 km).

DRAINAGE AREA.--5,930 mi 2 (15,360 km 2 ), approximately.

PERIOD OF RECORD.--January 1902 to current year. Prior to January 1910, monthly discharge only, published in 
WSP 1308. Prior to October 1939, published as "near St. Croix Falls."

GAGE.--Water-stage recorder. Datum of gage is 689.94 ft (210.294 m) above mean sea level. Prior to July 1905, 
gage heights and discharge measurements were used by Loweth and Wolff, consulting engineers of St. Paul, 
Minn., to determine the flow. July 1905 to February 1940, records were computed from power generation at 
the St. Croix Falls powerplant.

AVERAGE DISCHARGE.--71 years, 4,158 ft 3 /s (117.8 m 3 /s), 9.52 in/yr (242 mm/yr).

EXTREMES.--Current year: Maximum discharge, 25,100 ft 3 /s (711 m 3 /s) Mar. 18, gage height, 11.89 ft (3.624 m); 
minimum daily, 1,860 ft 3 /s (52.7 m 3 /s) July 22.

Period of record: Maximum discharge, 54,900 ft 3 /s (1,550 m 3 /s) May 8, 1950, gage height, 25.19 ft 
(7.678 m); minimum daily, 75 ft 3 /s (2.12 m 3 /s) July 17, 19JO.

REMARKS.--Records are good. Diurnal fluctuation caused by St. Croix Falls powerplant 1,800 ft (550 m) 
upstream.

REVISIONS (WATER YEARS).--WSP 1115: 1929.

DAY QCT

DISCHARSE, IN CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NQV DEC JAN FEB MAR APR MAY JUN JuL AUG SfcP

1
2
3
4
5

6
7
8
9

10

It
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
«TR YR

5,250
4,570
5,070
6,260
5,500

5,590
5,770
5,540
5,270
5,270

5,250
4,660
4,770
4,900
4,560

4,460
4,330
3,180
3,840
3,730

4,020
3,690
4,230
4,920
4,170

4,070
4,550
4,180 
4,290
3,670
4,100

144,060
4,647
6,260
3,180

.76

.90

4,510
5,160
6,350

10,100
11,500

11,600
10,800
10,200
9,640
8,830

8,390
7,740
7,240
6,650
6,470

6,350
5,120
4,990
4,900
4,920

4,500
4,410
3,520
3,910
4,710

4,320
3,790
3,440 
2,710
2,800

169,770
6,326

11,600
2,710

1.07
1.19

1972 TOTAL 2,416,
1973 TOTAL 1,664,

2,800
2,900
2,140
2,130
2,120

2,320
2,320
2,960
2,630
2,870

3,160
2,880
2,680
2,730
2,630

2,700
2,740
2,790
3,020
2,400

2,860
2,940
2,360
2,570
3,150

3,030
2,740
2,610
2,890 
2,760
2,600

81,450
2,724
3,160
2,120

.46

.53

600 MEAN
020 MEAN

2,910
2,970
3,060
3,030
2,780

2,620
2,990
2,510
2,540
2,160

2,800
2,910
2,520
2,640
2,850

2,900
2,600
2,600
3,110
3,120

2,830
3,360
2,970
3,040
3,070

2,840
2,990
2,950 
3,090
2,920
2,800

68,680
2,861
3,360
2,160

.08

.56

6,603
5,16*

2,610 2,340
2,740 2,670
2,760 2,410
2,760 2,750
2,500 3,090

2,890 3,200
2,670 3,190
2,820 3,930
2,750 3,980
2,590 4,670

2,590 5,710
2,560 8,320
2,390 11,600
2,520 14,100
2,610 20,700

2,440 22,700
2,450 24,500
2,360 24,800
2,620 24,300
2,360 22,600

2,520 20,500
2,440 18,300
2,630 16,500
2,290 15,400
2,470 15,000

2,740 14,700
2,340 14,400
2,690 14,000

...... 13,200

...... 12,700

72,510 376,460
2,590 12,210
2,890 24,800
2,290 2,3«0

.44 2.06
,45 2.37

MAX 12,500 MIN
MAX 21,600 MIN

11,300
11,600
9,360
7,860
8,520

7,660
7,590
7,100
6,740
6,150

5,690
5,630
5,280
4,900
5,270

5,660
6,290
6,560
6,400
6,620

7,010
7,780
6,030
7,530
7,180

6,770
6,440
6,350
5,250
5,140

209,660
6,995

11,600
1,900

1.16
1.32

2,110
1,660

5,910
6,300
6,750
7,350
7,360

7,370
7,230
6,590
7,110
7,000

7,290
7,310
7,350
7,210
6,390

6,150
5,690
5,420
4,960
4,630

4,530
4,660
4,330
5,690
6,040

13,500
15,500
16,100
15,100
13,300
11,700 

244,640
7,6*92

16,100
4,330

1.33
1.53

CPSM 1.11

CFSM .87

10,100
8,810
8,240
6,050
8,150

6,010
7,680
7,370
6,990
6,290

6,000
5,660
4,690
4,540
4,520

3,550
3,600
4,U30
3,620
3,770

3,720
3,350
3,140
3,260
3,060

3,510
3,510
3,240
3,140
2,900

157,120
5,237

10,100
2,900

.88

.99

I" 15.
IN 11.

2,880
3,620
2,660
2,910
3,040

3,040
2,800
2,370
3,020
2,310

2,540
3,170
2,090
2,400
1,990

2,460
1,910
2,550
2,140
2,000

2,050
1,660
2,410
2,510
2,510

2,620
2,590
2,630 
2,650
2,950 
2,580

79,460
2,563
3,620
1,660

.<*3

.50

16
62

3,010
2,110
2,570
2,350
2,000

2,290
4,190
2,160
4,440
5,670

5,390
4,960
4,990
4,950
4,470

4,790
4,750
4,890
4,300
4,260

4,820
5,120
1,540
4,490
4,220

3,720
3,670
3,550 
3,«70
3,280
4,500 

122,940
3,966
5,670
2,000

.67

.77

4,900
4,700
4,290
4,580
5,300

5,570
5,230
4,530
4,100
4,230

3,170
3i630
3,380
3,030
3,020

2,440
2,750
2,920
2,360
2,730

2,940
2,550
2,760
3,110
3,210

4,000
3,990
1,310 
1,060
3,950

112,070
3,746
5,570
2,360

.64

.70



160 MISSISSIPPI RIVER MAIN STEM 

05344500 Mississippi River at Prescott, Wis.

LOCATION.--Lat 44 0 44'45", long 92°48'00", in sec.9, T.26 N., R.20 W., Pierce County, on left bank at Prescott, 
200 ft (61 m) downstream from St. Croix River, 300 ft (91 m) south of Chicago, Burlington 5 Quincy Railroad 
bridge, 800 ft (244 m) south of bridge on U.S. Highway 10, and at mile 811.4 (1,305 km) upstream from Ohio 
River.

DRAINAGE AREA.--44,800 mi 2 (116,000 km 2 ), approximately.

PERIOD OF RECORD.--June 1928 to current year.
i

GAGE.--Water-stage recorder. Datum of gage is 649.50 ft (197.97 m) above mean sea level, datum of 1929. Prior 
to Aug. 2, 1932, nonrecording gage at railroad bridge 300 ft (91 m) upstream at following datums: June 3, 
1928, to Sept. 30, 1929, 19.27 ft (5.873 m) higher; Oct. 1, 1929, to Sept. 30, 1930J, 17.68 ft (5.390 m) 
higher; Oct. 1, 1930, to Aug. 1, 1932, 19.28 ft (5.877 m) higher. Aug. 2, 1932, to Pet. 30, 1938, water- 
stage recorder at present site at datum 19.28 ft (5.877 m) higher; Nov. 1, 1938, to Sept. 7, 1971, water- 
stage recorder at present site at datum 50.00 ft (15.240 m) lower.

AVERAGE DISCHARGE.--45 years, 16,011 ft 3 /s (453 m 3 /s), 4.88 in/yr (124 mm/yr).

EXTREMES.--Current year: Maximum discharge, 78,300 ft 3 /s (2,220 m 3 /s) Mar. 20 (gage height, 33.83 ft or 
10.311 m); minimum daily, 5,300 ft 3 /s (150 m 3 /s) Dec. 4; minimum gage height, 24.49 ft (7.465 m) Dec. 3.

Period of record: Maximum discharge, 228,000 ft 3 /s (6,460 m 3 /s) Apr. 18, 1965 (gage height, 43.11 ft or 
13.140 m); minimum daily, 1,380 ft 3 /s (39.1 m 3 /s) July 13, 1940; minimum gage height, 15.08 ft (4.596 m) 
Aug. 29, 1934, present datum.

REMARKS.--Records good except those for winter periods, which are fair. Some regulation by reservoirs, naviga 
tion dams, and powerplants at low and medium stages. Flood flow not materially affected by artificial 
storage.

REVISIONS (WATER YEARS).--WSP 1508: 1941.

DAY UCT

DISCHAHCit, IN CUBIC FttT PfcH SECOND, WATER YEAH UCTU6ER 1972 TO SfcPTEMBfcft 1973

N 0 V t>EC JAN FES MAR APK MAY JUN JUL AUG

1
2
I
»
5

6
7
6
9

to

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26 
29
30
31

TOTAL
MEAN
MAX
MIN
CP3M
IN,

CAL YR
*TR YR

20,300 18,000
19,800 19,200
19,100 22, bOO
19,600 24,000
19,300 27,200

19,300 30,700
18,900 33,500
16,600 33,900
18,000 33,700
17,600 33,700

18,200 32,600
16,100 31,700
17,300 30,500
17,000 29,100
16,500 29,000

15,800 26,600
15,700 27,700
14,900 26,100
14,300 25,300
14,500 24,500

14,800 24,100
15,400 23,400
15,600 21,900
15,700 21,000
16,200 20,200

16,000 20,300
16,000 19,400
16,400 17,000 
16,600 15,000
16,900 14,000

530,300 758,000
17,110 25,270
20,300 33,900
14,300 14,000

,38 .56
,44 ,63

1972 TOTAL 10,063
1973 TOTAL 7,291

12,500
11,500
9,600
5,300
5,400

7,500
6,500
6,600
6,700
7,200

9,600
11,200
10,500
10,600
10,600

10,500
7,500
6,200
9,500
10,900

10,000
9,500
9,600
9,100
9,600

10,000
9,700
8,800 
9,000
11,100
10,600 

285,500
9,210
12,500
5,300

.21

.24

,600
,050

8,400
8,300
10,300
10,100
9,200

8,600
8,500
8,900
8,400
6,500

8,600
8,800
6,900
8,500
8,700

9,600
9,600
9,300
8,700
9,000

9,100
10,000
11,000
10,400
10,600

10,600
10,500
10,000 
9,100
9,000 
9,900

289,100
9,326
11,000
8,300

.21

.24

MEAM 27,500
MEAN 19,960

10,500
9,600
9,000
9,400
9,500

9,200
6,600
8,000
6,000
8,700

6,200
6,400
9,400
8,500
6,900

6,600
6,500
6,400
7,500
8,000

7,200
6,300
9,200
9,000
8,500

8,700
8,900
8,600

235,500
8,411
10,500
6,400

.19

.20

MAX
MAX

9,900
10,900
11,600
11,800
16,100

16,400
17,900
20,400
21,900
25,600

28,100
31,500
36,000
43,800
53,000

61,700
68,200
73,700
76,700
78,000

77,000
74,200
70,900
67,600
64,900

62,100
59,800
58, 100
55,400
53,100
49,700 

1,406,2M
45,360
78,000
9,900
1.01
1.17

94,800
76,000

47,900
46,600
45,200
43,200
40,600

39,500
38,900
37,100
36,000
33,600

32,500
31,500
29,800
26,600
26,400

26,600
27,400
28,900
30,700
31,100

32,000
32,200
32,600
33,000
32,900

32,200
31,100
30,400
29,700
29,200

1,022.21
34,070
47,900
27,400

.76
,85

MIN 5,300
MIN 5,300

29,400
30,100
30,500
31,800
33,300

34,400
35,700
36,200
35,900
36,600

37,100
36,600
36,400
36,400
35,900

34,700
32,300
31, 100
29,400
27,800

26,700
26,400
25,900
25,300
26,300

28,300
31,900
35,300 
37,500
38,400
38,700 

1,012.5M
32,660
38,700
25,300

.73

.84

CFSM ,61
CF3M ,45

38,300
37,300
36,600
35,700
34,900

33,900
32,400
31,600
30,200
28,900

27,600
26,300
24,700
23,900
21,700

20,000
19,000
16,100
17,700
17,400

17,000
16,000
14,600
14,600
14,400

13,500
12,900
12,700
12,200 
12,100

696,230
23,210
38,300
12,100

.52

.58

IN 6,
IM 6,

12,300
12,400
12,700
12,500
12,300

12,300
12,300
11,600
10,300
9,510

10,000
10,000
10,200
9,960
10,100

10,000
10,500
10,100

; 8,710
, 8,480

6,640
8,750
8,760
9,300
9,290

6,920
6,980
9,150
10,200
10,200
10,400 

319,070
10,290

: 12,700

1 6,480
.23
,26

36
05

11,400
11,900
11,300
10,700
10,400

9,400
10,300
10,600
10,800
12,000

13,600
14,300
14,800
15,500
15,300

15,700
15,600
14,200
14,200
13,600

13,300
13,500
16,300
15,400
13,000

12,900
12,600
12,300 
11,700
11,700
11,700 

400,400
12,920
16,300
9,400

.29

.33

12,200
12,600
13,200
12,600
12,600

12,600
13,000
13,500
13,100
12,300

11,500
10,500
9,930
9,510
9,460

9,060
6,600
6,750
9,170
9,300

10,600
9,660
10,200
10,400
10,600

11,900
13,200
11,600 
11,700
12,100

336,060
11,200
13,500
6,600

.25

.28

M Expressed in thousands.



CANNON RIVER BASIN 

05353800 Straight River near Faribault, Minn.

161

LOCATION.—Lat 44 0 15'29", long 93°13'51", in VhSEh sec.9, T.109 N., R.20 W., Rice County, on right bank IS ft 
(5 m) downstream from highway bridge, 2.8 mi (4.5 km) upstream from Falls Creek and 3.2 mi (5.1 km) southeast 
of Faribault.

PERIOD OF RECORD.--October 1965 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,035 ft (315 m) from topographic map).

AVERAGE DISCHARGE.--8 years, 248 cfs (7.02 mVs).

EXTREMES.--Current year: Maximum discharge, 5,990 cfs (170 m 3 /s) May 1 (gage height, 11.20 ft or 3.414 m) ; maxi 
mum gage height, 12.68 ft (3.865 m) Mar. 8 (backwater from ice); minimum discharge, 49 cfs (1.39 m 3 s) 
July 23 (gage height, 4.06 ft or 1.237 m).

Period of record: Maximum discharge, 5,990 cfs (170 m 3 /s) May 1, 1973 (gage height, 11.20 ft or 3.414 m); 
maximum gage height, 12.68 ft (3.865 m) Mar. 8, 1973 (backwater from ice); minimum daily discharge, 11 cfs 
(0.31 m 3 /s) Feb. 18 to Mar. 1, 1968.

REMARKS.--Records good except for winter period, which are fair. Records of water temperatures and suspended 
sediment loads for the current year are published in Part 2 of this report.

nTSCHAPGF, I N CUBIC FFtT PFP SFCONP, t«ATF«

DAY

1
?
•5

U
5

6
7
8
9

10

11
12
13
14

16
17
18

20

21
22
23
24
25

26
27
26
20
30
31

TOTAL
MgAM
MAX
WIN
AC-FT

CAL YR
WTR Y«

nri

510
4fl6
301
i?7
318

2°e
2«2
266
235

195
179
171
158
1(18

1 07
140

1?1
1?1
141
149
319
(179
4R2

4?7
370
314
272

8,181 11
264
510

16.230 23

197? TOTAL
1973 TOT*L

NCJV

3S5
674
«30
7«0

621

61«
587
533
50?
493

489
461
426
UQO
367

3d?
319
?98
?78
?6B

255
243

221
?!<»

217
210
195
165
140

,674
389
830
140

,160

71,
156,

PEAK

DATE

3-12
4-16
5-1

TIME G.

0400 9.
2115 8.
1330 11.

H.

77
22
20

DFC

1?5
1 17
1 13
111
110

110
1 10
10P
1«8
106

lot.
106
106
106
106

105
105
105
105
105

104
104
104
10U
104

103
105
ion
120 
135
160

110
160
103

6,790

910 MFA.N
55i MEAN

DISCHARGE

DISCHARGE

3,940
2,410
5,990

JAN

155
150
135
115
105

95
9?
90
89
88

8b
86
68
88
88

90
130
220
320
300

280
?70
265
250
220

200
170
150
135
125
115

*!55

320
88

9,510

196 "AX
429 *AX

(BASE, 1,

DATE

8-24
9-27

FF8

110
110
10S
105
102

100
100
98
98
97

96
96
95
95
94

91
R9
89
R9
B9

90
90
91
92
93

95
100
118

2,717
97.0
118
89

5,390

MAS

J UO
165
?10
260
354

750
1 ,900
1 ,880
1,800
1.7UO

3,?30
3,610
2,730
2,930
2,860

2.250
1.810
1,450
1,170

95?

800
705
650
654
733

743
676
610
570
533
500 

39,365
1,270
3.610

140
78.080

VFAB nCTflRI

API?

506
5?6
519
(180
(135

(102
3*3
360
33?
220

287
4?9
631
732

1.140

?,250
2, 190
1,690
l.iOO
1.0?0

862
735
602
517
470

437
401
367
580
771

21,574
719

2,250
220

42,790

1,800 "IN 16 AC-FT 142.
5,410 *

500 CFS)

TIME

0345
1415

'IN 52

G. H.

6.96
6.90

AC-FT 310,

DISCHARGE

1,520
1,500

E» 1972

MAY

4,850
5,410
3,880
2,770
2,100

1,700
1 ,490
?,0?0
1 ,9(10
1,580

1,230
9U5
762
66?
585

514
456
413
377
337

332
327
310
298
306

298
327
400
ItQ/l

453
388

37,<»44
1,224
5,410

?9fl
75,260

600
500

Tn SEPTFMI

JIIN

339
300
3?2
37«
378

330
?R9
266
231
2"5

205
2?4
1*9
175
166

171
166
175
179
1«4

170
158
153
141
131

1?8
131
131
1 3^

116

6,252
2oe
378
116

12,400

fSfc» 1973

JllL

108
171
162
157
190

173
140
117
105
98

89
82
77
73
69

66
61
57
55
53

5?
53
53

7?4
498

313
194
137
135
419
276

4,957
160
724
52

9,830

A 1 1C,

189
138
111
100
82

84
85
80
87
83

82
70
87
9u

101

97
88
78
70
63

62
114
911

1,390
1,010

651
436
306
221
178
152

7,300
235

1,390
62

14,460

SEP

130
133
126
121
121

UO
99
V7
96
96

95
93
88
87
64

82
85
86
80
77

74
74
71
71
67

777
1,460
1,350
1,160
1,250

8,369
279

1,460
71

16,600



162 ZUMBRO RIVER BASIN 

05373000 South Fork Zumbro River near Rochester, Minn.

LOCATION.--Lat 44°04'00", long 92 0 27'55", in SE% sec.14, T.107 N., R.14 W., Olmsted County, on left bank 30 ft 
(9.1 m) upstream from ford, 0.25 mi (0.40 km) downstream from sewage plant, 1.6 mi (2.6 km) north of 
Rochester, 2 mi (3 km) downstream from Cascade Creek, and 2.5 mi (4.0 km) downstream from Silver Lake Dam.

DRAINAGE AREA.--304 mi 2 (787 km2 ).

PERIOD OF RECORD.--January 1952 to current year.

GAGE.--Water-stage recorder. Datum of gage is 949.56 ft (289.43 m) above mean sea level, datum of 1929.

AVERAGE DISCHARGE.--21 years, 139 ft 3 /s (3.94 m 3 /s), 6.21 in/yr (158 mm/yr).

EXTREMES.--Current year: Maximum discharge, 8,590 ft 3 /s (243 m 3 /s) Mar. 11 (gage height, 15.34 ft or 4.676 m); 
minimum, 60 ft 3 /s (1.70 m 3 /s) June 29 (gage height, 2.63 ft or 0.802 m).

Period of record: Maximum discharge, 19,600 ft s /s (555 m 3 /s) Mar. 1, 1965 (gage height, 19.12 ft or 
5.828 m, from floodmark); minimum, 8.4 ft 3 /s (0.24 m 3 /s) Dec. 7, 1955.

Flood of July 21, 1951 reached a stage of about 17.5 ft (5.33 m), from information by sewage plant 
superintendent. This is the highest known stage outside the period of record since at least 1908.

REMARKS.--Records good. Slight regulation at times from Silver Lake and at very low flows from sewage-plant 
effluent.

DISCHARGE, IN CufIC FEET PE^

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1«
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TijTAt
MEAN
MAX
MIN
CFS-i
IN.

CAL YW
rt T* YH

UCT

279
164
167
199
161

269
272
201
143
135

12«
144
109
109
107

145
112
106
102
106

108
112
337
69/
U46

260
174
121
95 
9/

398 

6,053
195
697
95

.64

.74

197? 1

NUV

557
912
934
504
377

335
466
518
387
329

295
260
238
212
164

197
199
164
142
1 uO

131
119
102
Id <5
115

118
11"
9V
9" 
95

6 , UUb
2P?
93«
94

.93
1.03

JTAu 55,
1973 TOTAu 141,

DEC

96
96
99
100
103

106
115
129
123
113

110
115
112
121
123

109
107
125
152
175

1«8
1<53
185
169
16U

107
199
151
176 
566
707 

5, 176
Ib7
707
96

.55

.63

223 MEAN
T<m MEAN

JAN

263
190
228
15V
146

165
160
157
133
132

125
117
112
10V
113

120
151

2,360
1,670

554

U04
340
256
20?
224

2e!2
236
156
lyo 
180
169 

0, 7«t>
314

2,3S>0
109

1.03
1.19

15! ""AX 1
3 h « MAX 6

PEAK DISCHARGE (BASE, 1,300

DATE
12-30
1-18
3-4
3-7 
3-11 
3-14 
4-16

TIME

2100
2130
0700
0845 
1345 
1730 
120Q

G. H.
6.93

10.00
7.75
9.51 

15.34 
9.64 
11.38

DISCHARGE

1,540
3,480
1,650
2,400 
8,590 
2,480 
4,530

DATE
5-1
5-8
7-5
8-23 
9-27 
9-30

< SECOND, HATER

FEb

171
158
146
149
131

155
127
111
124
115

113
117
117
112
V5

93
96
9B
105
102

97
105
107
102
99

9«
106
103

3.246
116
171
93

.3*

."0

,570
,320

CFS,

TIME

2100
1030
0200
2100 
0330 
0900

MAR

124
340

1,100
1.510
1,230

810
1,870

973
463
564

6,320
1,740

899
1,810
1,620

967
723
562
461
451

426
412
411
407
435

435
30"
356
3«3
320
303 

28,791
929

6,320
124

3,06
3.52

WIN 33
*IN 81

REVISED)

G. H.

13.36
8.09
7.98

11.21 
9.83 
8.35

YEAH OCTOBER 1972 TO SfcPTEfBfcR 1973

APR

332
407
382
330
296

260
273
272
250
189

265
324
444
606

1,290

3,520
1,820
1 ,040

631
738

677
621
53V
469
466

«35
398
373
tf* A 7on*
835

IV, 609
65"

3,520
169

2.15
2.UO

CFSf .50
CFS* 1,26

DISCHARGE

6,770
1,830
2,030
4,680 
3,260 
2,110

MAY JUN

4,000 351
4,340 324
2,110 444
1,150 406

909 546

794 396
870 337

1,670 303
1.100 271

767 244

631 230
567 243
510 226
475 212
438 195

401 211
371 219
349 234
327 233
308 191

360 173
361 161
3*43 153
319 140
334 134

329 153
413 139
770 130
i a u 1 rt /i DOC i U **

463 113

26,859 7,21B
866 241

4,340 546
308 104

2.65 ,79
3.29 ,86

IN b,76
IN 17,35

JUL

109
160
159
982
656

312
238
189
169
161

145
137
130
124
116

117
113
109
109
105

119
118
120
362
467

210
i 149

123
120
248
175 

6,771
218
962
105
.72
.63

:
l

AUG

115
101
95
97
92

103
95
122
228
178

110
95

115
110
104

99
95
87
84
81

B4
241

2,650
1,790

670

452
356
282
232
185
161 

9,309
300

2,650
81

,99
ltl«

StP

206
412
359
374
242

166
161
165
166
174

157
141
131
126
125

U4
1"5
138
123
111

106
103
98
103
103

1 ,060
2,040

621
630

1,870

10,566
352

2,040
96

1,16
1.29



ZUMBRO RIVER BASIN 

05374000 Zumbro River at Zumbro Falls, Minn.

163

LOCATION.--Lat 44°17'12", long 92°25'S6", in sec.36, T.110 N., R.14 W., Wabasha County, on left bank in Zumbro 
Falls, 1,000 ft (305 m) downstream from Cold Creek, 0.7 mi (1.1 km) upstream from bridge on U.S. Highway 63, 
and 6.3 mi (10.1 km) downstream from North Fork.

DRAINAGE AREA.--1,130 mi 2 (2,930 km2 ), approximately.

PERIOD OF RECORD.--June 1909 to September 1917, April to November 1929, March 1930 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 811.26 ft (247.27 m) above mean sea level, datum of 1929. Prior 
to Nov. 11, 1933, nonrecording gage on bridge 800 ft (244 m) downstream at same datum.

AVERAGE DISCHARGE.--51 years (1909-17, 1930-73), 503 ft 3 /s (14.24 m 3 /s), 6.04 in/yr (153 mm/yr).

EXTREMES.--Current year: Maximum discharge, 22,200 ft 3 /s (629 m 3 /s) May 2 (gage height, 25.06 ft or 7.638 m); 
minimum, 139 ft 3 /s (3.94 m 3 /s) Feb. 26 (gage height, 6.49 ft or 1.978 m).

Period of record: Maximum discharge, 35,900 ft 3 /s (1,020 m 3 /s) July 22, 1957 (gage height, 30.80 ft or 
9.388 m, from floodmark); minimum, 27 ft 3 /s (0.76 m 3 /s) Jan. 12, 1935; minimum gage height, 5.96 ft (1.817 m) 
Nov. 27, 1967.

Flood of April 1888 reached stage of about 30.5 ft (9.30 m) at present site or 29.7 ft (9.05 m) original 
site. Flood in 1859 is known to have exceeded that of 1888 (gage height, not determined).

REMARKS.--Records good except those for winter periods, which are fair. Diurnal fluctuation caused by power- 
plant above station. Records of water temperatures and suspended-sediment loads for the current year are 
published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 355: 1912. WSP 895: Drainage area. WSP 1508: 1911, 1917, 1930-31(M). WSP 
1728: 1951(M).

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUl

36S 
501 
716 
550 
967

873
600
531
489
561

449
455
433
392
366

409
510
325
321
372

372
376
466

1,140
1,040

913
664
777
476

1,070
802

I
2
3
4
S

6
7
e
9

10

11
12
11
14
IS

16
17
ie
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CF6M
IN,

CAl YR
MTR YR

1.470
1,040
1,000
906
$93

674
862
850
640
626

614
808
802
796
790

784
772
772
766
5SO

546
532
656
965
900

668
844
820 
806
ft t nOl M

826

25,594
626

1,470
532
,73
.84

862
1,090
2,130
2,950
1,630

1,590
1,440
1,490
1,430
1,290

1,200
1,120
1,050

984
939

880
862
850
644
838

836
832
8}4
814
814

808
796
333
263
220

32,201
1,073
2,950

220
.95

1.06

1972 TOTAL 71,946
1973 TOTAL 458,561

312
360
319
448
235

420
492
482
814
802

736
526
424
396
392

406
352
396
436
469

356
384
392
416
366

319
360
356
11 Alt
•* v 0

650
919 

14,151
456
919
235
,«o
,47

MEAN
MEAN

790
565
523
565
436

625
3,940
2,700
1,800
1,300

900
640
446
474
426

460
466

2,340
4,310
2,360

1,390
1,170

997
900
866

650
636
469 
615
656
590

35,472
1,144
4,310

426
1.01
1.17

197
1,256

585
620
565
478
469

514
452
416
370
415

390
376
420
436
430

335
360
392
352
370

365
366
388
386
225

410
523
412

11,824
422
620
225
.37
.39

MAX 2,950
MAX 19,500

432
483

1,160
2,620
3,780

3,550
6,600
6,100
3,510
2,660

14,900
14,000
5,800
5,960
6,870

4,170
2,660
2,240
,950
,660

,520
,360
,260
,220
,240

,320
,260
,190
,120
,060
,010 

105,105
3,390
14,900

432
3.00
3,46

MIN
MIN

964
1,020
1,110
1,060

99J,

926
913
913
900
644

844
693

1,020
1,060
2,340

7,610
8,070
3,330
2,430
2,060

1,760
1,650
1,440
1,290
1*170

1,100
1,020

971
1,010 
1,690

52,479
1,749
8,070

844
1.55
1.73

110 CF3
220 CF3

7,650
9,500
3,600
1,560
J,350

2,610
2,530
It, 030
11,560
2,970

2,310
1,910
1,670
,520
,410

,290
,330
,060
,020
997

1,020
971
978

1,020
1,030

1,020
926
660
656
650

650
661
832
560
716

610
635
625
620
600

625
600
476
476
550

590
537
546
420
406

984
1,010
1,000

976
965

971
971

1,160
1,510
1,290
1,100

69,236
2,679
19,500

965

2J94

.17 IN 2,37 
1.11 IN 15.10

AUC

916
787
604
560
535

519
546
540
616
638

496
495
600
513
472

545
460
436
420
492

627
513

1,300
4,070
2,900

1,760
1,230
1,030

957
692
674

SEP

626
731
662
654
624

623
474
461
661
517

395
634
505
461
439

429
517
424
464
477

406 
3«3 
332
465
360

1,270
3,500
2,950
1,600
2,140

21,492
716

1,030
406
.63
.71

18,726
604

1.140
321
,53
.62

27,345
662

4,070
420
.78
.90

24,934
631

3,500
332
.74
,82



I6i) WHITEWATER RIVER BASIN

05376000 North Fork Whitewater River near Elba, Minn. 

(Hydrologic bench-mark station)

LOCATION.--Lat 44°05'30", long 92°03'57", in sec.7, T.107 N., R.10 W., Winona County, on left bank 2.3 mi
(3.7 km) upstream from Middle Fork, 2.4 mi (3.9 km) west of Elba, and 3.5 mi (5.6 km) upstream from conflu 
ence with South Fork.

DRAINAGE AREA.--101 mi 2 (262 km 2 ).

PERIOD OF RECORD.--May 1939 to September 1941, July 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 769.60 ft (234.57 m) above mean sea level, datum of 1929. 
Oct. 12, 1939, to Sept. 30, 1941, water-stage recorder at site 600 ft (183 km) downstream at same datum. 
Prior to Oct. 12, 1939, nonrecording gage at site 2 mi (3.2 km) downstream at different datum.

AVERAGE DISCHARGE.--8 years (1939-41, 1967-73), 35.5 ft 3 /s (1.005 m 3 /s), 4.77 in/yr (121 mm/yr).

EXTREMES.--Current year: Maximum discharge, 5,010 ft 3 /s (142 m 3 /s) Mar. 11 (gage height, 10.34 ft or 3.152 m); 
minimum, 28 ft 3 /s (0.79 m 3 /s) Dec. 6 (gage height, 2.57 ft or 0.783 m).

Period of record: Maximum discharge, 5,010 ft 3 /s (142 m 3 /s) Mar. 11, 1973 (gage height, 10.34 ft or 
3.152 m); minimum, 11 ft 3 /s (0.31 m 3 /s) Feb. 21, 1968.

Flood of June 15, 1967 reached a stage of 8.56 ft (2.61 m) from highwater mark in well(discharge, 2,850 
ft 3 /s or 80.7 m 3 /s).

REMARKS.--Records good. Records of chemical analyses and suspended sediment loads for the current year are 
published in Part 2 of this report.

DAY OCT

DISCHARGE, IN CUBIC FEfcT PEN SECOND, «ATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

NOV DEC JAN FEfi MAR APK MAY JUN Jut AUG SfcP

I
2 
3
4 
5

6 
7 
& 
9 

10

11 
. 12 
13
10 
15

16 
17 
18 
19 
20

21 
22 
23 
20 
25

26 
27 
28
29
30
31

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN.

CAl YR
WTR YR

50 
44 
03 
03 
01

42 
43 
41 
38 
36

37 
36 
35 
35
34

30 
35 
33 
33 
33

37
01 
67 
66
54

48 
45 
43 
41
40

1,296 1 
01,6 

67 
33

.01 

.08

1972 TOTAL 
1973 TOTAL

54 
93 
90 
70 
63

63 
77 
75 
65 
62

59 
56 
54 
52
50

49 
48 
47 
46 
45

44 
43 
41 
42 
44

43 
41 
38 
38
39

,631 
54.4 

93 
38

.54

.60

14,803 
28,224

38 
37 
33 
33 
33

32 
32
32 
32 
32

32 
32 
32
32 
32

32 
32 
32 
32
32

32 
32
32 
32 
32

31 
33 
32
34

120
191

1,255
00,5 
191 
31

.00 

.46

MEAN 
MEAN

56
44 
42
36 
36

36 
35 
35
34 
33

33 
32 
33
30 
35

35 
36 

835
iao
90

82 
73
61 
50 
46

45 
45 
45 
40
4b
43

2,313
74.6 
835 
32

,74
.85

40,4 MAX 
77,3 MAX

45 
45 
42 
40 
40

39 
39 
37 
36 
36

37 
37 
37 
37 
36

34 
34 
36 
36 
37

36 
35 
35 
36 
35

34 
35 
36

1,044 
37.3 

45 
34 

.37 

.38

720
2,060

"1 
59

036 
005 
263

266 
929 
236 
96 

230

2,460 
252
157
370 
164

110
too
86 
83 
78

70 
71 
69 
67 
67

60 
62 
60 
57
56
55

7,551
200 

2,460 
41 

2.02 
2.78

MIN 21 
MIN 31

56 
55 
53
52
50

49 
49 
48 
48 
41

37
45
49 
69 

124

286
197 
138 
119 
121

too
93 
87 
84 
Bl

78 
76 
74 

103
102

2,564 
65.5 
286 
37 
.85 
.94

CFSM ,40 
CP8M ,77

284 
315 
209 
157
102

131
136 
194 
133 
116

108 
106 
102 
97
94

91
88 
65 
84 
81

60 
84 
63 
80 
61

78 
81 

129 
110
85
78

3,724 
120 
315 
78 

1.19 
1.37

IN 5.45 
IN 10.40

• 76 
73 
73 
77 

119

SO 
70 
67 
6U 
63

60 
63 
60 
59 
57

59 
59 
57 
59
56

55 
53 
53
5352 !
53 >
62 
56 i
55 i
53

1,896 
63.2 
119 
52 
.63 
.70

53 
55 
56 
59 
52

49 
49 
48 
46 
48

46 
46 
45 
45 
45

44 
45 
44 
46 
46

46 
48 
46 

126 
60

48 
46 
45 
46
57
46

1,583 
51,1 
126 
44 

,51 
.56

44 
42 
41 

159 
52

50 
50 
49 
50 
46

45 
44 
45 
48 
46

45 
44 
44 
44 
42

42 
62 

197 
76 
60

55 
52
44 
49
48

1,765 
56.9 
197 
41 

.56 

.65

49 
56 
55 
50
46

U6 
45 
4(r 
46 
45

45 
44 
44 
44 
44

44 
44 
44 
44 
42

42 
42 
42 
41 
53

179 
113 
59 
53
53

1,602
53. a
179 
41 

.53 
,59



GARYIN BROOK BASIN 

05378300 Straight Valley Creek near Rollingstone, Minn.

165

LOCATION.--Lat 44°05'09", long 9l°50'34", in SE^NEJj sec.12, T.107 N., R.9 W., Winona County, at bridge on County 
Highway, 0.2 mi (0.3 km) above mouth, and 1.5 mi (2.4 km) southwest of Rollingstone.

DRAINAGE AREA.--5.16 mi 2 (13.36 km 2 ).

PERIOD OF RECORD.--Annual maximums, water years 1959-70. October 1970 to current year.

GAGE.--Water-stage recorder and crest-stage gage. Nov. 6, 1958, to Oct. 20, 1966, crest-stage gage at present 
site and datum.

EXTREMES.--Current year: Maximum discharge, 470 ft 3 /s (13.3 m 3 /s) Mar. 10 (gage height, 14.50 ft or 4.420 m); 
minimum daily, 0.85 ft 3 /s (0.024 m 3 /s) Feb. 18, 19, 21.

Period of record: Maximum discharge, 1,200 ft 3 /s (34.0 m 3 /s) June 26, 1959 (gage height, 17.28 ft or 
5.267 m); minimum observed, 0.12 ft 2 /s (0.003 m 3 /s) Aug. 5, 1960.

REMARKS.--Records fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC FEB MAY JUM JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
WTR YR

2.8
2.8
3.4
3.0
2.8

2.9
2.6
2.4
2.2
2.1

2.1
2.1
2.0
1.8
1.8

2.0
1.8
1.8
1.8
2.1

2.1
4.3
5.7
2.8
2.6

2.4
2.3
2.2 
2.2
2.2 
3.0

78.1
2.52

5.7
1.8
.49
.56

1972 TOTAL
1973 TOTAL

2.4
7.0
3.0
2.8
2.6

2.7
3.7
2.8
2.6
2.6

2.4
2.4
2.3
2.3
2.2

2.2
2.2
2.2
2.1
2.1

2.0
2.0
2.0
2.0
2.0

2.0
1.8
1.8
1 0

• Q 

1Q• o

73.8
2.46
7.0
1.8
.48
.53

775.
1,051.

1.8
1.7
1.7
2.1
1.7

1.7
1.7
1.7
1.5
1.5

1.4
1.3
1.2
.96
.96

.96
3. 5

29
3.7
3.2

3.2
2.6
1.8
1.8
1.7

1.7
1.7
1.7 
1.7
2.9 
9.5

93.58
3.02

29
.96
.59
.67

02 MEAN
85 MEAN

2.5
1.7
1.6
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
3.0

43
2.6
2.3

2.3
2.1
2.1
2.1
2.1

2.0
2.0
2.1 
2.1
2.1 
2.1

99.3
3.20

43
1.5
.62
.72

2.12
2.88

2.1
2.0
1.8
1.6
1.4

1.2
1.1
1.0

.94

.92

.92

.99
1.2
1.2
1.2

.99

.92

.85

.85

.92

.85

.99

.99

.99

.92

.92

.92

.99

31.67
1.13
2.1
.85
.22
.23

MAX 30
MAX 64

1.7
4.8
8.8
4.2
2.4

11
11
3.5
2.9

64

17
. 4.5

4.0
144.7'

4.3
3.8
3.7
4.0
3.2

2.6
2.6
2.6
2.9
2.9

2.8
2.4
2.3 
2.3
2.3
2.2 

205.4
6.63

64
1.7

1.28
1.48

MIN .86
MIN .85

2.5
2.3
2.3
2.3
2.3

2.4
2.4
2.4
2. 3
2.5

2.5
2.8
3.5
4.5

11

11
5.0
3.7
3.4
3.2

3.1
2.9
2.8
2.6
2.6

2.6
2.5
2.5
3.1
3. 1

102.1
3.40

11
2.3
.66
.74

CFSM .41
CFSM .56

9.4
7.2
4.0
3.5
3.4

3.2
5.1
3.8
3.2
3.1

3.0
3.0
2.9
2.8
2.8

2.8
2.5
2.5
2.5
2.4

2.6
2.8
2.5
2.5
2.6

2.5
3.9
5.9
3.1
2.9
2 0

• 0

107.2
3.46
9.4
2.4
.67
.77

IN 5.59
IN 7.58

2.5
2.5
2.5
2.7
2.4

2.4
2.3
2.3
2.1
2.2

2.1
2.1
2.0 "
1.9
2.D

2.1
2.1
2.3
2.2
2.1

2.1
2.0
2.1
2.0
2.0

2.1
2.1
2.2 
2.1
2.1

65.6
2.19
2.7
1.9
.42
.47

2.0
2.3
2.1
2.1
2.1

2.1
2.1
2.1
2. 1
2.0

2.0
2.0
2.0
2.0
2.0

2.0
, 2.0
' 2.0

2.0
2.0

2.0
2.0
2.0
2.0
2.0

1.9
1.9
1.8 
5.1
3.2
1.9

66.8
2.15
5.1
1.8
.42
.48

1.9
1.8
1.8
1.9
1.8

2.0
2.2
2.4
2.4
2.0

1.9
1.8
2.1
2.1
2.0

2.1
1.9
1.8
1.9
1.8

1.8
4.6
6.6
2.4
2.2

2.2
2.0
2.0 
2.2
2 J• d.

2.1

69.9
2.25
6.6
i.e
.44
.50

2.1
2.1
3.9
2. 1
1.9

1.8
1.8
1.8
i.e
1.8

1.7
1.6
1.6
1.6
1.7

1.8
1.8
1.6
1.5
1.4

1.4
1.4
1.4
1.5
2.0

5.2
2.0
2.0 
2.1
2.0

• 58.4
1.95
5.2
1.4
.38
.42



166 MISSISSIPPI RIVER MAIN STEM

05378500 Mississippi River at Winona, Minn.

LOCATION.--Lat 44°03'20", long 91 0 38'15", in sec.23, T.107 N., R.7 W., Winona County, on right bank at Winona 
pumping station in Winona, 9.5 mi (15.3 km) upstream from Trempealeau River and at mile 725.7 (1,167.7 km) 
upstream from the Ohio River.

DRAINAGE AREA.--59,200 mi 2 (153,300 km 2 ), approximately.

PERIOD OF RECORD.--June 1928 to current year. Gage-height records collected in this viqinity since 1878 are 
contained in reports of Mississippi River Commission. '

GAGE.--Water-stage recorder. Datum of gage is 639.64 ft (194.96 m) above mean sea lev«|H, datum of 1929.
June 10, 1928, to Apr. 15, 1931, nonrecording gage at site 800 ft (244) upstream. Prior to Oct. 1, 1929, at 
datum 0.20 ft (0.06 m) higher and Oct. 1, 1929, to Apr. 15, 1931, at datum 0.12 ft (0.04 m) lower. Apr. 16, 
1931, to Nov. 12, 1934, nonrecording gage at present site and datum. Since Mar. 31, 1937, auxiliary water- 
stage recorder 2.7 mi (4.3 km) upstream at tailwater of navigation dam 5A.

AVERAGE DISCHARGE.--45 years, 25,980 ft 3 /s (1,019 m 3 /s), 5.96 in/yr (151 mm/yr).

EXTREMES.--Current year: Maximum discharge, 136,000 ft 3 /s (3,850 m 3 /s) Mar. 20 (gage height, 14.58 ft or 
4.444 m); minimum, 9,390 ft 3 /s (266 m 3 /s) Sept. 22, result of regulation; minimum gage height, 4.81 ft 
(1.466 m) Aug. 28.

Period of record: Maximum discharge, 268,000 ft 3 /s (7,590 m 3 /s) Apr. 19, 1965 (gage height, 20.77 ft or 
6.331 m, from floodmark); minimum, 2,250 ft 3 /s (63.7 m 3 /s) Dec. 29, 1933 (gage height, -1.18 ft or -0.360 m) 
minimum gage height, -3.38 ft (1.030 m) Aug. 31, 1934.

Flood of June 18, 1880, reached an elevation of 657.14 ft (200.30 m), according to Corps of Engineers 
(discharge not determined).

REMARKS.--Records good. Records of chemical analyses for the current year are published in Part 2 of this re 
port. Some regulation by reservoirs, navigation dams, and powerplants at low and medium stages. Flood tlow 
not materially affected by artificial storage.

REVISIONS.--WSP 700: Drainage area.

DISCHARGE., IN CU8IC FttT Pfc« SECOND, wATfcW YEAR OCTOBtR 1972 TO SfcPTEMBEK 1973

DAY OCT NOV DEC JAN Ftb ARM MAY JUL AU& Stf

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

TUTAI. 1
MfcAN *
MAX
^IN
CFSM
IN,

CAL YR
*T« YR

47,000
46,000
43,900
42,600
39,200

39,600
40,700
42,600
42,000
39,600

36,000
38,100
38,600
37,700
32,600

31, '4 00
32,300
29,300
27,900
26,600

25,200
24, 100
28.200
29,300
29,600

30.300
30,100
31,600
32,000 
31,700
32,100 

,078.9«
34,bOO
47,00u
24,100

.59

.60

31,100
32.600
34,200
36,500
41,100

43,400
50, 100
51,900
54,000
55,200

57,000
57,300
55,600
54,100
52,500

50,800
46,400
46,400
43.000
40,200

39,400
37,800
37,400
34,600
33,300

32,400
31,000
29,000
27,200 
26,«00

1,264. IM
42,140
57,300
26,400

.71

.79

1972 TDT»L 14,393
1973 TUT*!. 13,297

24,300
22,000
18,900
13,700
12,300

12,600
13,000
13,000
13,000
17,000

17,000
17,900
19,000
19,400
19,600

20,100
22,000
22,100
22,100
22,300

22,700
23,000
23,100
22,900
22,800

22,800
22,700
22,700
22,600 
22,700
22,900 

612,200
19.750
24,300
12,300

.33

.38

,900 M
,900 i"

22,900
22,800
22,700
22,600
21,700

21,700
21,700
20,900
20,600
20,600

20,700
20,500
20,500
20,500
20,500

20,600
20,900
23,800
26,700
27,200

27,200
26,900
26,600
26,500
26,400

26,400
26,300
26,300
24,801. 
23,500
22,400 

723,400
23.3«0
27,200
20,500

.39
,<»5

tAN 39,3^0
EAM ie,4iO

22,400
22,500
22,600
22,600
22,600

21,500
21,500
21,300
19,600
19,500

19,500
19,000
19,000
19,200
20,200

20,500
20,600
21,00u
20,000
18,500

IS, 800
16,600
18,800
19,700
19,500

19,400
16,500
16,500

565, SOU
20.210
22.oOO
18,500

.34

.36

MAX
MAX

17,700
19,300
22,300
26,500
27.900

31,400
' 36,100

42,000
45,300
47,300

54,300
65,300
76,400
82.500
93,100

109,000
120,000
129,000
134,000
135,000

130,000
123,000
113,000
106,000
99,600

93,?00
88,000
02,900
80,500 
77,400
7u,400 

2, 384, 4M
76,920
135,000
17,700

1.30
1.50

98,400
135,000

71,400
69,000
67,000
65,100
63.000

61,800
60,000
58,000
57,100
56,300

53.100
51,000
49,900
45,400
46, 100

51,300
53,200
56,300
59,700
60. 300

63,600
62,300
59, 700
56,700
54,300

54,200
51.900
5o» 000
4b, bOO
46,700

1,702.9" 1
56. 760
71,400
45, 400

.96
1.07

*IN 12,300
MIN 11.400

50,100
55,000
63,100
72,100
76,900

64,4uO
87,600
82,200
75,100
71,300

69,600
69,300
69.200
69,100
66,000

b5,200
62,300
56,600
56,000
53,200

50,600
47,800
47,500
Ub, 200
44,100

U5, 700
46,400
54,500
59,800
63,700
64, 700 

,929. 7.1
e.2,250
87,600
o 4 . 1 0 0

1 .05
1.21

OS*
C.FSM

63,700
62,000
60, 100
50,500
57,300

55,800
54,800
54,900
55,600
54,800

51,700
49,300
47,000
43,400
41,000

39,500
38,800
36,000
33,200
31.100

31 ,300
30,700
29,900
29,600
26,000

24,<SOO
2«,500
22,900
22,300
21,hOO

1,252.9*
ol,7oO
63,700
21,600

.71

.79

.66 IN

.62 IN

21,300
21,000
21,400
21, 700
22,100

21.700
21,500
20,900
20,200
18,700

17.300
16,000
14,800
13,900
14,700

15,500
15,400
15, 100
15,200
15,000

14,200
13,600
13,500
12.700
13,700

14,400
' 16,400
I7,b00
17, 100
16,200
16,500 

5*9,300
17,070
22,100
12.700

.?9

.33

9. 04
8.36

16,200
16,400
16,700
1 6 , ,9 0 0
19.100

22,200
20,100
15,100
16,200
16, BOO

20,000
21,700
23,900
26,400
24,800

24,^00
23,900
23,800
23,800
23,900

23, 000
21,800
28, 000
30,100
2fe,2no

2b,bOO
26.900
£1,300
19,700
20,500
20,500 

o 7 o , o 0 0
21,630
3u, 100
15, 100

,37
.43

20,600
20,400
20,500
21,100
24,400

25,100
23,100
22,000
21,500
22,4fcO

21,900
19,900
18.900
16,300
14,100

16,000
16,100
14,700
12,100
11,400

1 ? , 7 0 0
12,600
13,700
15,900
15,30W

I9,2l/0
24,400
27,000
27,200
27,?UO

5/7, 700
19,<;eO
27,200
11 ,uoO

.33

.36

M Expressed in thousands.
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05384000 Root River near Lanesboro, Minn.

LOCATION.--Lat 43°44'58", long 91°58'43", in sec.l, T.103 N., R.10 W., Fillmore County, on left bank 0.5 mi
(0.8 km) upstream from highway bridge, 1.2 mi (1.9 km) upstream from South Branch, and 2.5 mi (4.0 km) north 
east of Lanesboro.

DRAINAGE AREA.--615 mi 2 (1,593 km 2 ).

PERIOD OF RECORD.--February to November 1910, February 1911 to September 1914, July 1915 to September 1917, 
August 1940 to current year. Published as North Branch Root River near Lanesboro, 1910-17.

GAGE.--Water-stage recorder. Datum of gage is 791.32 ft (241.19 m) above mean sea level, datum of 1929. Prior 
to Oct. 1, 1917, non'recording gage at site 0.5 mi (0.8 km) downstream at datum about 1.5 ft (0.5 m) higher.

AVERAGE DISCHARGE.--38 years (1911-14, 1915-17, 1940-73), 327 ft 3 /s (9.26 m 3 /s), 7.22 in/yr (183 mm/yr).

EXTREMES.--Current year: Maximum discharge, 11,400 ft 3 /s (323 m 3 /s) Mar. 12 (12.03 ft or 3.667 m) ; maximum gage 
height, 15.28 ft (4.657 m) Jan. 19 (backwater from ice); minimum discharge, 139 ft 3 /s (3.94 m 3 /s) Dec. 4 
(gage height, 1.21 ft or 0.369 m, result of freeze-up).

Period of record: Maximum discharge, 22,100 ft 3 /s (626 m 3 /s) Mar. 29, 1962 (gage height, 16.11 ft or 
4.910 m); maximum gage height, 17.83 ft (5.435 m) Mar. 1, 1965 (from floodmark, backwater from ice); minimum 
discharge, 29 ft 3 /s (0.821 m 3 /s) Aug. 27, 1949 (gage height, 1.08 ft or 0.329 m); minimum gage height, 
0.80 ft (0.244 m) Dec. 15, 1967.

REMARKS.--Records good except those for winter period, which are fair, 
medium and low flow caused by powerplant above station.

REVISIONS (WATER YEARS).--WSP 355: 1912. WSP1308: 1911(M).

Diurnal fluctuation at times during

DISCHARGE, IN CUBIC FEET PER SECOND, *ATER YEAR OCTOBER 1972 TO SfcPTEMBtR 1973

DAY OCT NDV DEC JAN FEB MAR APR MAY JUL AUG

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CF$M
IN.

CAL YR
WTR YR

1,320
990
630
765
667

636
636
604
546
506

470
446
421
407
366

376
362
344
334
330

356
366
756

2,000
1,600

1,070
669
743
658
*'

756
1,060
1,910
1,400
1,010

680
1,050
1,770
1,310
1,040

934
658
779
712
656

614
561
551
526
507

469
471
451
441
437

436
426
405
371
360

21,043 23,213
679

2,000
330
1.10
1.27

1972 TOTAL
1973 TOTAL

774
1,910

360
1.26
1 .40

136,052
265,962

340
262
230
143
205

175
175
269
300
300

300
300
300
300
300

300
300
300
295
290

285
260
275
270
265

260
255
255
255
330
500 

6,634
279
500
143
.45
.52

MEAN
MEAN

440
380
360
345
335

325
315
314
313
312

311
311
311
311
311

311
330
550

4,000
2,550

1,650
960
790
690
610

560
515
460
455
435
410

20,290
655

4,000
311
1.07
1.23

377 MAX
763 MAX

395
380
365
355
345

336
330
320
315
310

30B
302
29S '
295
290

287
2B3
280
276
276

275
273
271
270
270

270
270
270

8,519
304
395
270
.49
.52

6,140
6,470

425
1,200
1,940
2,970
2,130

1,430
3,140
2,310
1,310
1,200

6,470
5,930
1,940
2,850
3,610

2,140
1,420
1,120

889
762

685
635
608
600
617

686
662
594
553
535
524 

53,905
1,739
6,470

425
2.63
3.26

MIN 124
KIN 143

518
609
759
647
54B

501
466
446
464
360

421
433
461
635

3,100

7,340
6,720
2,680
1,780
1,460

1,240
1,090

941
650
796

737
667
652
a I BO 1 O

1,090

39>27J
1,309
7,340

380
2.13
2.36

CFS"
CfSf 1

2,720
4,940
4,550
2,210
1,560

1,310
1,360
3,530
2,740
1,570

1,250
1,090

994
922
867

819
762
723
668
650

652
675
646
623
622

617
642
943

1,500
1,140

uf -tO 1 i

44,206
1,426
4,940

617
2.32
2.67

.61 IN 8

.27 IN 17

762
700
689
895

1,040

654
746
667
616
575

543
544
534
509
509

514
513

1,090
964
9J9

676
572
530
49B
469

455
U60
446
432
420

J9,163
639

1,090
420
1.04
l.lb

.35
!so

409
433
467

3,560
4,250

1,110
771
606
526
493

467
444
-4 2 I
395
376

363
351"336
340
324

321
337
336
341
503

392
350
325
312
426

20,u61
661

4,250
312
1.07
1.24

319
295
265
431
317

315
402
361
657
540

403
344
329
321
315

.311
303
269
281
272

266
260
elu
692
466

430
362
346
324
305
301

11,736
379
mo
26b
.62
.71

290
303
423
371
412

336
307
295
297
300

296
266
260
275
275

276
266
294
2t>b
276

275
264
275
269
364

460
1,250

977
7 4* .i

4,410

15.499
51 J

4, <4lU
2b9
.&"
.<*"

DATE

1-19 
3-12
3-15
4-16

TIME

0800
0045
0145
2245

PEAK DISCHARGE (BASE, 3,500 CFS) 

G. H. DISCHARGE DATE TIME G. H,

15.28
12.03
8.11

11.63

about 4,200
11,400
4,720
10,800

5-3 
5-8 
7-5 
9-30

0345 9.26
1330 7.77
0200 10.21
1545 8.94

DISCHARGE

6,140
4,550
7,630
5,800
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05384500 Rush Creek near Rushford, Minn.

LOCATION.--Lat 43°50'00", long 91°46'40", on line between sees. 3 and 10, T.104 N., R.8 W., Fillmore County, on 
downstream side near center of span of highway bridge, 1.5 mi (2.4 km) northwest of Rushford and 3 mi (5 km) 
upstream from mouth.

DRAINAGE AREA.--129 mi 2 (334 km 2 ).

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Nonrecording gage read twice daily and crest-stage gage. Datum of gage is 734.56 ft (223.89 m) above 
mean sea level, datum of 1929. Prior to June 14, 1950, water-stage recorder at site 100 ft (30 m) upstream; 
at datum 5 ft (1.52 m) higher, Aug. 5, 1942, to Oct. 27, 1945; at datum 3 ft (0.91 m) higher, Oct. 28, 1945, 
to Aug. 3, 1949; at present datum, Aug. 4, 1949, to June 13, 1950.

AVERAGE DISCHARGE.--31 years, 53.3 ft 3 /s (1.509 m 3 /s), 5.61 in/yr (142 mm/yr).

EXTREMES.--Current year: Maximum discharge, 2,030 ft 3 /s (57.5 m 3 /s) Aug. 23 (gage height, 5.74 ft or 1.75 m); 
minimum daily, 37 ft 3 /s (1.05 m 3 /s) Feb. 16-18, 25. 26; minimum gage height, 0.95 ft (0.290 m) Feb. 26.

Period of record: Maximum discharge, 11,600 ft 5 /s (329 m 3 /s) Mar. 26, 1950 (gage height 13.54 ft or 
4.127 m, from floodmark), from rating curve extended above 1,400 ft 3 /s (39.6 m 3 /s) on basis of contracted- 
opening measurements at gage heights 11.0 ft (3.4 m) and 13.5 ft (4.1 m); minimum, 17 ft 3 /s (0.48 m 3 /s) 
May 22, 1959; minimum gage height, 0.93 ft (0.283 m) June 16, 17, 18, 1965.

Flood of June 28, 29, 1942, reached a discharge of 11,000 ft 3 /s (312 m 3 /s) (by slope-area measurement of 
peak flow).

REMARKS.--Records fair.

DISCHARGE! IN CUBIC FEET PER SECOND, WATER

DAY

1
2
3
4
5

f>
7
8
9

10

11
12
13
14
15

16
17
18
IV
20

21
22
23
2*
25

26
27
28
29
30
31 

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YH
WTR YH

OCT

61
6b
56
86
5«

57
b7
56
5b
53

53
"32

53
51
51

51
51
51
51
54

53
56
71
64
61

58
57
55
55
53
CO •
3O ™

It 766
57.0

86
51
.44
.51

1972 TOTAL
1973 TOTAL

NOV

55
=,6
62
60
59

66
58
*9
58
57

57
57
56
55
56

55
55
54
54
53

S3
53
52
53
53

53
52
51
51
51

1»664
55.5

66
51
.43
.48

21,170
26,519

UEC

51
50
49
43
47

46
45
45
45
45

45
45
44
44
44

44
44
43
43
42

42
42
42
42
42

42
42
42
43
135
QC" D

1»519
49.0
135
42
.38
.44

MEAN
MEAN

JAN

61
54
50
47
44

43
43
42
42
41

41
4?
42
43
45

43
55

1,060
207
72

50.
48
46
49
54

51
46
45
44
43
43 

2,641
85.2
1,060

41
.66
.76

57.8 MAX
72.7 MAX

FEB

45
43
42
42
43

42
40
40
39
39

39
38
38
38
38

37
37
37
38
38

38
38
38
38
37

37
38
38

1,095
39.1

45
37
.30
.32

977
1,060

MAR

6S
144
19ft
125
118

70
304
106
77

218

827
113
102
168
90

80
76
72
70
68

66
63
63
63
62

61
61
60
60
60
60 

3,771
122
827
60
.95

1.09

MIN 35
MIN 37

YEAR OCTOBER 1972 TO SEPTEMBER 1973

APR

63
61
59
61
59

59
60
61
61
62

63
61
63
66
72

137
96
85
80
78

77
76
72
71
71

70
68
68
QQO T7

77

2*146
71.5
137
59
.55
.62

CFSM .45
CFSM .56

MAY

180
171
113
96
93

88
99
107
95
88

83
82
80
78
78

77
76
76
76
74

78
75
75
75
78

74
78
97
Q poc 
TflI O

76

2,776
89.5
180
74

.69

.80

IN 6.10
IN 7.65

JUN

75
74
74
74
74

71
71
72
70
69

71
71
69
69
71

71
69
71
69
67

64
64
49
W
64

66
69
67
67
67

2t087
69.6

73
64
•4*
.6,0

,

JUL

66
69
67
68
67

68
68
66
66
68

67
66
64
62
61

62
63
63
64
63

63
63
63
63
62

62
63
61
62
67
67

2*004
64.6

69
61
.50
.56

AUG

63
61
61
69
66

80
93
77

100
70

66
64
67
68
66

68
66
66
66
64

66
86

673
110
88

83
80
76
74
72
71

2,880
92.9
673
61

.72

.83

SEP

71
70
89
76
71

71
71
71
71
71

71
69
69
69
69

68
70
70
68
67

66
72
66
66
70

93
81
77
BO
77

2,170
72.3

93
66
.56
.63
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05385000 Root River near Houston, Minn.

LOCATION.--Lat 43°46'05", long 91°35'11", in sec.32, T.104 N., R.6 W., Houston County, on right bank 1 mi 
(1.6 km) west of Houston and 2.5 mi (4.0 km) upstream from South Fork.

DRAINAGE AREA.--1,270 mi 2 (3,290 km 2 ), approximately.

PERIOD OF RECORD.--May 1909 to September 1917, May to November 1929, March 1930 to current year. Monthly dis 
charge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 671.86 ft (204.78 m) above mean sea level, datum of 1929.
May 28, 1909, to Sept. 30, 1917, nonrecording gage at site 1.5 mi (2.4 km) downstream at different datum. 
May 4, 1929, to Sept. 27, 1933, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--51 years (1909-17, 1930-73), 651 ft 3 /s (18.4 m 3 /s), 6.96 in/yr (177 mm/yr).

EXTREMES.--Current year: Maximum discharge, 11,700 ft 3 /s (331 m 3 /s) Apr. 17 (gage height, 10.48 ft or 3.194 m); 
maximum gage height, 11.21 ft (3.417 m) Jan. 19 (backwater from ice); minimum discharge, 303 ft 3 /s 
(8.58 m 3 /s) Dec. 7 (gage height, 2.62 ft or 0.799 m); minimum gage height, 1.33 ft (0.405 m) Feb. 17.

Period of record: Maximum discharge, 37,000 ft 3 /s (1,050 m 3 /s) April, 1952 (gage height, 13.90 ft or 
4.237 m) ; maximum gage height, 18.32 ft (5.584 m) Mar. 2, 1965 (backwater from ice); minimum discharge, 
65 ft 3 /s (1.84 m 3 /s) Dec. 26, 1933, Feb. 25, 1935.

REMARKS.--Records good except those for winter periods, which are fair. Slight diurnal fluctuation at low flows 
caused by powerplants above station. Records of specific conductance, temperature and suspended-sediment 
loads for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 895: Drainage area. WSP 1508: 1911-12. WSP 1628: 1948(P).

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

NOV DEC JAN FEB MAR APR MAY JUN JUL AU6 SEP

1
1
I
a
5

6
7
8
9

10

11
12
13
14
IS

16
17
IS
19
20

21
22
21
24
25

26
27
21
29
10
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
WTR YR

2,730
2,010
1,700
1,610
1,«10

1,320
1,220
1,170
1,070

994

929
863
825
795
765

735
720
695
670
665

70S
725
970

1,950
2.760

1,940
1,610
1,420
1,280
1,160
1,110

38,566
1,244
2,760

665
,91

1.13

1.210 720
1,540 700
2,090 640
2,410 570
1,790 530

1,580 495
1,560 305
2,140 495
2,300 530
1,800 560

1,610 560
,490 560
,390 565
,290 565
,200 565

,130 570
,070 570
,020 570
982 575
946 575

913 575
880 580
852 SSO
831 580
B25 580

820 5B5
810 585
790 590
755 595
740 625

...... 9(|o

38,764 18,035
1,292 582
2,410 940

740 305
1.02 ,46
1114 ,53

1972 TOTAL 276,442 MEAN
1973 TOTAL 503,305 MEAN

970
790
650
630
620

615
615
620
620
620

625
630
640
650
660

670
680

1,490
4,960
3,430

2,090
1,660
1,500
1,380
1,300

1,220
1,170
1,100
1,070
1,040
1,000

35,715
1,152
4,960

615
,91

1,05

755
1,379

PEAK DISCHARGE (BASE* 5

DATE

1-1!
3-7
3-12
3-15
4-17

TIME

aaaa
1730
1530
1215
1600

G. H. DISCHARGE

11. 1Q 5,440
6.99 5,070

10.03 10,300
7.66 5,870

10.48 11,700

DATE

5-2
5-9
7-5
8-23

960
940
920
874
863

825
755
680
625
6SO

695
670
650
630
600

490
440
565
610
590

565
550
555
580
590

560
545
560

18,567
663
960
440
.52
,54

MAX 8,650
MAX 10,600

,000 CFS)

TIME

16QO
0530
1430
1030

660
1,610
2,600
3,930
3,430

2,430
3,980
4,000
2,500
1,950

7,390
9,430
4,270
3,810
5,250

3,900
2,880
2,300
1,920
1,660

1,510
1,430
1,340
1,280
1,250

1,280
1,320
1,250
1,180
1,130
1,120

83,990
2,709
9,430

660
2.13
2,46

MIN
MIN

G. H.

8.68
7.62
8.13
7.33

1,130 2,210
1,170 6,350
1,370 6,620
1,390 4,480
1,230 3,250

1,140 2,770
1,070 2,570
1,040 3,530
1,060 5,250
1,030 3,410

935 2,700
982 2,320
988 2,080

1,030
2,370

6,860
10,600
5,700
3,670
2,960

2,530
2,240
1,990
1,790
1,650

1,540
1,440
1,360
1,430 «.,„,.

,920
,790

,670
,570
,500
,430
,370

,330
,350
,340
,300
,290

,270
,280
,660

». n*r A
1,600 2,190

...... 1,770

65,295 75,640
2,177 2,440
10,600 6,620

935
1.71
1,91

,270
1,92
2.22

305 CFSH ,59 IN
305 CFSM 1.09 IN

DISCHARGE

7,250
5,820
6,480
5,480

1,560
1,460
1,390
1,410
1,830

1,630
1,500
1,380
1,300
1,230

1,180
1,160
1,120
1,090
1,050

1,070
1,060
1,360
1,640
1,720

1,390
1,210
1,120
1,060
1,010

973
986
969
932
905

37,695
1,257
1,830
905
,99

1,10

8,10
14,74

883
907
918

1,380
5,440

2,460
1,630
1,380
1,230
1,130

1,050
987
936
890
852

821
788
770
757
755

747
751
753
757
793

879
816
773
749
799
857

34,638
1,117
5,440

747
• 88

1.01

790
744
722
967
871

808
949
951

1,500
1,180

1,010
886
859
875
824

852
809
770
758
730

702
781

2,790
1,680
1,270

1,090
1,000

921
895
811
769

30,564
986

2,790
702
,78
,90

7«2
744
799
878
824

802
746
712
710
696

690
671
647
646
644

640
662
6*79

673
670

672
766
712
689
752

956
1,310
1,640
1,380
2,680

25,836
861

2,680
640
,68
,76
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05385500 South Fork Root River near Houston, Minn.

LOCATION.--Lat 43°44'19", long 91°33'50", in NE%SW% sec.9, T.103 N., R.6 W., Houston County, on left bank 50 ft 
(15 m) downstream from bridge on State Highway 76, 0.5 mi (0.8 km) upstream from Badger Creek and 1.5 mi 
(2.4 km) south of Houston.

DRAINAGE AREA.--275 mi 2 (712 km 2 ).

PERIOD OF RECORD.--January 1953 to current year.

GAGE.--Water-stage recorder. Datum of gage is 680.41 ft (207.39 m) above mean sea level, datum of 1929.

AVERAGE DISCHARGE.--20 years, 125 ft 3 /s (3.54 m 3 /s), 6.17 in/yr (157 mm/yr).

EXTREMES.--Current year: Maximum discharge, 1,950 ft 3 /s (55.2 m 3 /s) Mar. 11 (gage height, 10.81 ft or 3.295 m) ; 
maximum gage height, 11.87 ft (3.618 m) Jan. 18 (backwater from ice); minimum discharge, 106 ft 3 /s (3.00 m 3 /s) 
Feb. 16 (gage height, 1.72 ft or 0.524 m) .

Period of record: Maximum discharge, 8,420 ft 3 /s (238 m 3 /s) Mar. 29, 1962 (gage height, 13.35 ft or 
4.069 m); maximum gage height, 13.74 ft (4.188) Mar. 26, 1961 (backwater from ice); minimum discharge, 
11 ft 3 /s (0.31 m 3 /s) Nov. 28, 1961 (gage height, 1.47 ft or 0.448 m); minimum gage height, 0.85 ft (0.259 m) 
Aug. 17, 1967.

Flood of Mar. 26, 1950, reached a stage of 12.81 ft (3.904 m), from floodmark.

REMARKS.--Records good except those for period of no gage-height record and those for winter periods, which are 
fair.

REVISIONS (WATER YEARS).--WSP 1388: 1953. WSP 1914: 1956(M), 1959(P), 1960.

DISCHARGE, IN CUBIC FttT PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT NOV DEC JAN FEb MAR APR MAY JUN JUU AUG Sfcf

1
2
3
4
5

6
7
8
9

10

11
12
13
1U
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
«TR Y«

225
210
209
309
216

213
202
196
185
180

175
171
165
163
159

159
155
151
149
150

159
163
222
22"
201

199
193
185 
176
173
191

5,830
188
309
149
.66
.79

1972 TOTAL
1973 TOTAL

200
213
229
2iu
210

206
217
212
202
200

197
190
186
183
179

177
175
171
168
166

163
161
159
158
158

159
158
154 
152
154 -

5,471
182
229
152
.66
.74

15,486
79,472

150
140
135
130
122

118
111
112
112
113

114
115
116
116
116

117
117
lie
119
120

120
122
123
125
127

129
131
133

250
380

4,185
135
360
111
.49
.57

MEAN
MEAN

PEAK DISCHARGE

DATE
1-18
3-11

TIME G.

1730 11
1045 10

H. DISCHARGE

.87

.81
994

1,950

240
175
150
140
130

130
126
125
123
116

119
120
120
123
126

134
160
900
510
300

264
238
215
192
190

182
178
172

173 .
170

6,214
200
900
lib
.73
.84

42,3 MAX
216 MAX

(BASE, 900

DATE
8-4

190
300
200
192
229

194
169
152
171
159

15U
148
147
148
140

137
137
137
137
137

137
138
141
159
161

140
135
137

4,526
162
300
13b
.59
.61

610
1,310

CFS)

TIME

1715

389
462
297
272
216

195
503
271
189
262

1,310
387
266
U65
430

400
375
355
330
315

305
300
290
295
300

305
295
285 
275
265
255

10,859
350

1,310
189

1.27
1.47

MlN 86
MIN 111

260
265
275
275
265

255
245
235
230
220

210
205
195
167
277

729
612
502
438
396

363
331
302
283
268

259
246
238
pen
C 30 
p * ue oo

9,094
303
729
187

1.10
1.23

CFSM ,15
CFSM ,79

313 269 188
500 262 196
499 266 192
433 262 196
396 275 193

38U 252 183
395 242 162
U8U 236 179
416 229 179
393 224 179

364 223 179
343 235 174
322 216 174
307 213 170
294 205 169

264 200 167
272 200 167
268 300 165
263 280 165
254 260 164

252 240
259 230
246 220

166
175
169

24* 210 , 167
248 200 166

236 201 166
251 209 , 166
377 200 162
T /t 3 1Q2< 1 A* ftJ **e 1 "e 1OU
290 1«9 . 175

10,207 6,940
329 231
500 300
236 189
1.20 ,84
1.38 .94

IN 2,09
IN 10.75

40 * 

5,390
174
196
160
.63
.73

157
155
155
426
229

179
260
345
336
209

197
188
190
214
190

186
163
179
178
171

173
182
229
200
186

185
179

173
173
175 

6,400
206
428
155
.75
.87

NOTE. --No gag^-height record Mar.

G. H.

7.59

DISCHARGE

972

Apr. 13.

i

171
174
173
170
162

155
1*1
151
153
151

147
1*3
142
141
137

135
1*1
136
130
125

122
144
131
119
u«
137
156
127
124
175

4,356
145
175
119
.53
.59

15 to
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05457000 Cedar River near Austin, Minn.

LOCATION. --Lat 43°38'10", long 92°58'20", in NE?«SE?j sec.15, T.102 N., R.18 W., Freeborn County, on left bank 
200 ft (61 m) upstream from abandoned powerhouse, 500 ft (152 m) downstream from highway bridge, 1.1 mi 
(1.8 km) downstream from Turtle Creek, and 1.1 mi (1.8 km) south of Austin.

DRAINAGE AREA.--425 mi 2 (1,100 km 2 ).

PERIOD OF RECORD.--May 1909 to September 1914, October 1944 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,162.10 ft (354.21 m) above mean sea level, datum of 1929. May 
1909 to April 1912, nonrecording gage in tailwater of powerplant 200 ft (61 m) downstream at datum 3.1 ft 
(0.94 m) lower. May 1912 to September 1914, nonrecording gage on highway bridge 500 ft (152 m) downstream 
at datum 1.1 ft (0.34 m) lower.

AVERAGE DISCHARGE.--34 years, 182 ft 3 /s (5.15 m 3 /s), 5.82 in/yr (148 mm/yr).

EXTREMES.--Current year: Maximum discharge, 8,270 ft 3 /s (234 m 3 /s) Mar. 11 (gage height, 16.05 ft or 4.892 m) ; 
minimum, 76 ft 3 /s (2.15 m 3 /s) Feb. 15 (gage height, 2.37 ft or 0.722 m).

Period of record: Maximum discharge, 9,530 ft 3 /s (270 m 3 /s) Mar. 29, 1962 (gage height, 17.18 ft or 
5.236 m); maximum gage height 18.87 ft (5.752 m) Mar. 1, 1965 (from floodmark, backwater from ice); no flow 
for several days in 1911.

REMARKS.--Records good except for winter periods, which are fair. Records of temperatures and suspended sedi 
ment loads for the current year are published in Part 2 of this report.

REVISIONS (WATER YEARS).--WSP 1145: 1945, 1948.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

1
2
3
a
5

6
7
8
9

10

11
12
13
in
15

16
17
16
19
20

21
22
23
24
25

26
27
2S
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN,

CAL YR
«TR YR

OCT

573
367
291
259
2U9

244
226
225
200
176

166
154
147
144
134

135
129
123
114
125

136
166
490

1,060
760

457
347
266
245
225
2fcttCO**

8,623
278

1,060
114
.65
.75

NOV DEC

400 156
961 156

1,590 116
915 145
555 132

447 121
547 121
740 119
575 114
451 107

407 105
361 109
327 109
299 109
266 109

252 100
237 97
226 104
215 99
212 100

207 100
196 100
164 96
192 107
192 107

187 107
176 109
151 109
167 132
170 240

11,611 3,946
394 127

1,590 411
151 97
.93 ,30

1.03 .35

1972 TOTAL 66,039 MEAN
1973 TOTAL 165,017 MEAN

JAN

302
249
19*
160
143

130
125
121
116
107

100
97
96
95
95

101
115

1,140
1,450

779

455
316
235
215
196

164
176
156
150
142
139

6,085
261

1,450
95

,61
.71

166 MAX
452 MAX

PEAK DISCHARGE (BASE, 1,400

DATE

11-3
1-8
3-11
4-16
5-2
5 0" O

TIME

0515
2100
1415
1000
0215
1300

G. H. DISCHARGE

6.45 1,680
7.35 2,120

16.05 8,270
14.33 6,840
13.48 6,180
7.96 2,430

DATE

7-5
7-25
8-24
9-27
9-30

FEB

134
126
127
129
129

129
121
116
103
111

109
92
90
66
81

60
76
78
7d
76

76
79
81
84
86

94
100
132

2,813
100
134
78

.24

.25

1,700
6,760

CFS)

TIME

0115
0300
1630
1115
1615

MAR

170
583

1,660
2,150
2,140

1,760
2,360
1,980
1,180
1,130

6,760
4,190
1,840
2,910
2,900

1,720
1,170

666
671
563

500
447
439
463
659

716
575
492
455
423
1&JIjOM

44,a76
l,42d
6,760

170
3.36
3,88

MIN 33
MIN 78

G. H.

7.78
9.45
6.33
9.59
9.97

APR

400
506
500
392
331

299
278
265
232
151

190
258
500

1,220
2,410

5,920
2,320
1,100

752
620

592
504
419
353
327

312
266
265
265
361

22,332
744

5,920
151

1.75
1.95

CFSM .44
CFSM 1.06

DISCHARGE

2,310
3,310
1,620
3,450
3,720

MAY

2,730
4,990
2,640
1,200

795

639
711

2,120
1,570

635

567
475
411
366
342

323
292
278
265
249

266
271
255
243
240

240
271
435
567
44?

25,422 7
620

4,990
240
1.93
2.23

IN 5,96
IN lu.uu

JUN

292
262
261
285
271

249
229
218
201
167

176
176
165
156
159

204
407
571
652
431

276
232
204
161
165

187
243
212
170
151

,795
260
85<!
151
.61
.68

JUl

137
235
262

1,610
1,570

527
276
218
190
173

156
142
134
124
116

111
107
107
102
97

107
121
127
919

2,160

539
262
216
1 A 7 lot
1 Ail ION

159

11,379
367

2,160
97
.86

1.00

AUG

145
134
127
119
109

119
119
116
19d
220

164
142
151
153
156

146
140
132
121
114

111
173
249

1,130
799

327
240
196
170
151
140

t>,535
211

1,130
109
.50
.57

8fcP

140
142
lilO
137
104

116
109
114
111
111

109
102
too
100
97

95
102
100
97
93

09
91
67
102
159

771
2,600
1,370
1,190
3,110

.-•»••

11,996
400

3,110
67

.««
I.Ob
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05476000 Des Moines River at Jackson, Minn.

sec.24, T.102 N., R.35 W., Jackson County, on right bank inLOCATION.--Lat 43°37 I 10", long 94°59 I 10", in 
storage room of city powerplant in Jackson.

DRAINAGE AREA.---1,220 mi 2 (3,160 km 2 ), approximately.

PERIOD OF RECORD.--May 1909 to December 1913, August 1930 to current year (winter record incomplete prior to
1936). Published as Des Moines River near Jackson, 1930-35, as West Fork Des Moines River near Jackson,
1936-44, and as West Fork Des Moines River at Jackson, 1945-69.

GAGE.--Water-stage recorder. Datum of gage is 1,287.75 ft (392.51 m) above mean sea level, datum of 1929.
May 31, 1909, to Dec. 20, 1913, nonrecording gage at site 0.6 mi (1.0 km) downstream at datum 0.99 ft (0.30) 
lower. Aug. 22, 1930, to Sept. 30, 1944, nonrecording gage at site 7 mi (11 km) upstream at datum 17.10 ft 
(5.21 m) higher. Oct. 1, 1944, to Oct. 26, 1949, nonrecording gage at site (600 ft (183 m) upstream at datum 
10.64 ft (3.24 m) higher. Oct. 27, 1949 to Dec. 15, 1965, water-stage recorder 200 ft (61 m) downstream at 
same datum.

AVERAGE DISCHARGE.--38 years (1935-73), 282 ft 3 /s (7.99 m 3 /s), 3.14 in/yr (80 mm/yr).

EXTREMES.--Current year: Maximum discharge, 2,000 ft 3 /s (56.6 m 3 /s) Mar. 14 (gage height, 10.00 ft or 3.048 m); 
minimum, 2.4 ft 3 /s (0.068 m 3 /s) Sept. 5 (gage height, 3.09 ft or 0.942 m); minimum gage height, 3.06 ft 
(0.933 m) Sept. 12.

Period of record: Maximum discharge, 15,700 ft 3 /s (445 m 3 /s) Apr. 11, 1969 (gage height,19.45 ft or 
5.928 m); no flow at times.

REMARKS.--Records good except those for winter periods, which are fair. Regulation at times by Yankton, Long, 
Shetek, and Heron Lakes.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY OCT DEC JAN MAR APR JUN JUL AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
10
15

16
17
16
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL YR
KITR YR

02
02
01
33
20

25
22
03
51
07

05
40
40
40
37

36
30
33
35
37

36
39
01
04
05

09
52
52
ilQ

52
59 

1,267
00,9

59
20

.03

.00

1972 TOTAL
1973 TOTAL

70
120
159
199
217

223
227
212
216
202

195
169
162
165
130

140
155
175
173
?81

253
208
168
177
155

140
120
110
100
100

5,191
173
281
70

.10

.16

94,550
91,732

100
100
96
96
96

96
98
96
96
9«

92
90
88
IS
62

80
76
7U
71
*>7

63
58
50
50
05

02
00
00
02
62
70 

2,309
75.6
100
00

,06
,07

,5 MEAN
.7 MEAN

50
05
40
37
35

33
31
26
26
26

28
28
26
29
31

39
76

150
197
175

165
ISO
135
130
H5

150
170
175
170
Io5
160 

2,607
91.6
197
26

.08

.09

256 MAX
251 MAX

165
166
165
162
160

150
138
122
118
109

103
98
94
91
89

80
82
62
62
62

62
86
105
137
175

170
165
160

3,026
122
175
82

.10

.10

1,360
1,530

160
240
310
000
500

510
500
520
550
670

860
960

1,260
1,530
1,350

1,010
1,360
1,330
1,380
1,010

1,390
1,310
1,220
1,180
1,160

1,120
1,080
1,060
1,000

O 7 A*» / O

950 

29,720
959

1,530
160
.79
.91

MlN 8,7
WIN 3,0

902
936
920
900
B60

606
613
771
740
664

60S
717
690
663
696

735
704
753
707
753

777
704
699
657
642

627
606
567
537
t 5 a
JC O

21,951
732
9U2
528
.60
.67

CFSM ,21
C^SM ,21

552
579
597
630
639

636
621
562
560
506

504
059
024
400
361

369
326
314
306
281

269
278
263
250
256

250
295
016
062
460

13,022 7
033
639
250
.35
.01

IN 2.88
IN 2.60

489
468
405
020
398

361
355
329
306
283

269
250
230
220
210

206
197
300
275
267

232
168
167
155
105

139
1 2^
107;
OR*f O p

100

,766'
259
089
98

.21

.24

89
101
96
98
90

66
60
77
79
82

80
82
76
71
63

50
46
05
43
39

36
36
44
51
46

42
37
39
47

103
70

2,030
65.6
103
37

.05
,06

04
36
02
06
07

06
03
00
37
35

32
31
31
29
26

29
00
06
48
38

26
23
20
20
20

16
15
10
6.0
6.0
6.0 

940,0
30.3

08
6.0
,02
,03

6.0
6.6
6.0
3,9
3.0

6.0
51
36
20
9.6

3.4
0,8

12
25
20

17
16
17
20
25

20
19
16
15
10

08
06
35

139
103

815,7
27.2
103
3.0
.02
.02

PEAK DISCHARGE (BASE, 500 CFS).--Mar. 14 (0715) 2,000 cfs (10.00 ft)
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As the number of streams on which streamflow information is likely to be desired far exceeds the number of 
stream-gaging stations feasible to operate at one time, the Geological Survey collects limited streamflow data 
at sites other than stream-gaging stations. When limited streamflow data are collected on a systematic basis 
over a period of years for use in hydrologic analyses, the site at which the data are collected is called a 
partial-record station. Data collected at these partial-record stations are usable in low-flow or flood-flow 
analyses, depending on the type of data collected. In addition, discharge measurements are made at other sites 
not Included In the partial-record program. These measurements are generally made in times of drought or flood 
to give better areal coverage to those events. Those measurements and others collected for some special reason 
are called measurements at miscellaneous sites.

Records collected at partial-record stations are presented In two tables. The first is a table of dis 
charge measurements at low-flow partial-record stations and the second is a table of annual maximum stage and 
discharge at crest-stage stations. Discharge measurements made at miscellaneous sites for both low flow and 
high flow are given In a third table.

Low-flow partial-record stations

Measurements of streamflow In the area covered by this report made at low-flow partial-record stations are 
given In the following table. Most of these measurements were made during periods of base flow when streamflow 
is primarily from ground-water storage. These measurements, when correlated with the simultaneous discharge of 
a nearby stream when continuous records are available, will give a picture of the low-flow potentiality of the 
stream. The column headed "Period of record" shows the water years in which measurements were made at the 
or practically the same, site.

Discharge measurements made at low-flow partial-record stations during water year 1973

Measurements

Station 
No.

•04012500

04018710

04021200

Station name

Poplar River at 
Lutsen, Mlnn.

Location
Drainage Period

area of 
(sq mi) record

Streams tributary to Lake Superior

Lat 47°38'23", long 90°42'31", in SW^NE^ 114 
sec.33, T.60 N., R.3 W., Cook County, 
350 feet upstream from bridge on U.S. 
Highway 61 at Lutsen, 1,650 feet up 
stream from mouth.

Mud Hen Creek near 
Forbes, Mlnn.

Lat 47°21'29", long 92°28'24", on line all8 
between sees.3 and 10, T.56 N., R.17 
W., St. Louis County, at bridge on 
County Highway 16, 0.9 mile upstream 
from mouth, 4.5 miles north of Central 
Lakes, and 6 miles southeast of Porbes.

04020800 Paleface River near Lat 47°12'37", long 92°29'17", in NVftjNWs a60 
Cotton, Mlnn. sec.34, T.55 N., R.17 W., St. Louis

County, at bridge on U.S. Highway 53, 
about two miles upstream from mouth, 
and 2.9 miles north of Cotton.

Floodwood River 
near Floodwood, 
Mlnn.

Lat 46°58'05", long 92°54'29", In SWtjSWt; 
sec.20, T.52 N., R.20 W., St. Louis 
County, at bridge on farm driveway,

1911, 
1912-17/, 
1928-47/, 
1952-61/, 
1962-63, 
1970-71,

1973

1970-71, 
1973

1970-71, 
1973

1970-71, 
1973

Date

5-22-73

Discharge 
(cfs)

151

8-30-73

8-30-73

3-31-73

22.0

11.5

Lat 46°55'17", long 92 054'43", In 
sec. 7, T.51 N. , R.20 W. , St. Louis 
County, at bridge on U.S. Highway 2, 
0.4 mile upstream from mouth, at 
Ploodwood.

04021250 East Savanna River 
at Floodwood, 
Mlnn.

04021530 Stoney Brook at
Brookston, Mlnn.

04021700 Cloquet River near 
Brlmson, Mlnn.

04022970 Us-Kab-Wan-Ka River Lat 46°58'55", long 92°20'01", In
near Twig, Mlnn. sec.l4, T.52 N. , R.16 W. , St. Louis 

County, at bridge on trail, 0.8 mile 
upstream from mouth, and 6.2 miles 
north of Twig.

Lat 46°51'42", long 92°36'17", in 
sec. 34, T.51 N., R.18 W. , St. Louis 
County, at bridge on County Highway 31, 
0.8 mile upstream from mouth, at 
Brookston.

Lat 47°15'24", long 91°52'02", In 
sec. 9, T.55 N., R.12 W. , St. Louis 
County, at bridge on County Highway 52 
(Forest Service Road 6202), about one 
mile upstream from Pine Creek, and 1.5 
miles south of Brlmson.

a!05

04023400 Pine River near 
Cloquet, Mlnn.

Lat 46°47'52", long 92°26'58", on line 
between sees.23 and 24, T.50 N., R.17 
W., St. Louis County, at concrete box 
culvert on State Highway 33, 0.9 mil*1 
upstream from mouth, and 5.2 miles 
north of Cloquet.

1970-71, 
1973

1970-71, 
1973

1970-71, 
1973

1970-71, 
1973

1970-71, 
1973

3-31-73

8-31-73

8-30-73

3-31-73

3-31-73

81.4

51.0

69.1

14.1

20.1

* Also a crest-stage partial-record station. 
j* Operated as a continuous-record station. 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements 
Drainage Period

Station Station Name Location area of Date Discharge 
No. (sq mi) record (cfs)

*04024095

05030140

05030181

05030255

05030260

05030300

05030401

05046900

05047800

05047850

05047950

05050800

Nemadji River near 
Holyoke, Minn.

Streams tributary to Lake Superior—Continued

all8

Otter Tail River 
northwest of 
Luce, Minn.

Lat 46°31'04", long 92°23'22", in 
sec.32, T.47 N., R.16 W., Carlton 
County, at bridge on State Highway 23, 
3.5 miles north of Holyoke, about five 
miles upstream from Minnesota- 
Wisconsin border, and 7 miles south 
of Wrenshall.

Red River of the North basin

Lat 46°40'20", long 95°39'56", in NW^SVft; 
sec.19, T.137 N., R.39 W., Otter Tail 
County, at bridge on U.S. Highway 10, 
1 mile northwest of Luce.

1970-71, 
1973

Otter Tail River Lat 46U 37'36", long 95 32'23", in
at Little Pine sec.l, T.136 N., R.39 W., Otter Tail 
Lake outlet, near County, at bridge on County Highway 8, 
Perham, Minn. 2.2 miles northeast of Perham.

Toad River near 
Perham, Minn.

Toad River above 
Big Pine Lake, 
near Perham, 
Minn.

Otter Tail River 
near Richville, 
Minn.

Lat 46°39'55", long 95°31'27", IN
sec.19, T.137 N., R.38 W., Otter Tail 
County, at bridge on County Highway 
60, 5-5 miles northeast of Perham.

Lat 46°39'05", long 95°31'10", on line 
between sees.29 and 30, T.137 N., 
R.38 W., Otter Tail County, at bridge 
on County Highway 13, 0.8 mile up 
stream from Big Pine Lake, and 4.2 
miles northeast of Perham.

Lat 46°30'48", long 95°31'04", on line 
between sees.7 and 18, T.135 N., 
R.38 W., Otter Tail County, at bridge 
on County Highway 14, 5 miles east of 
Richville.

331

a383

111

112

Otter Tail River at Lat 46°21'34", long 95°44'00", in NE^Sl/ft; al,l60 
Otter Tail Lake sec.4, T.133 N., R.40 W., Otter Tail 
outlet, near County, at bridge on County Highway 
Amor, Minn. 72, 4 miles south of Amor.

Mustinka River near Lat 45°54'19", long 96°02'23", on line 
Elbow Lake, Minn. between sees.11 and 14, T.128 N.,

R.43 W., Grant County, at bridge on 
County Highway 8, 6.7 miles south 
west of Elbow Lake.

West -Branch
Mustinka River 
near Wheaton, 
Minn.

Twelve Mile Creek 
near Dumont, 
Minn.

Twelve Mile Creek 
near Wheaton, 
Minn.

Lat 45°46'24", long 96°22'56", on line 
between sees.30 and 31, T.127 N. , 
R.45 W., Traverse County, at bridge 
on County Highway 72, 0.2 mile up 
stream from Twelve Mile Creek, and 
5-9 miles southeast of Wheaton.

Lat 45°4l'33", long 96°l8'57", on line 
between sees.27 and 28, T.126 N., 
R.45 W., Traverse County, at culvert 
on county road, 0.5 mile upstream 
from West Fork, and 5.6 miles south 
east of Dumont.

Lat 45° 116 I 24", long 96°22'36", on line 
between sees.30 and 31, T.127 N., 
R.45 W., Traverse County, at bridge 
on County Highway 72, 0.1 mile up 
stream from mouth, and 6.1 miles 
southeast of Wheaton.

Wilkin County ditch Lat 46°05'05", long 96°23'19", on line 
near Campbell, between sees.7 and 12, T.130 N., 
Minn. R.45 and 46 W., Wilkin County, at

box culvert on county road, 0.1 mile 
south of Rabbit River, 0.2 mile up 
stream from mouth, and 1.1 miles 
southeast of Campbell.

* Also a crest-stage partial-record station. 
a Approximately.

a!20

a200

al!5

a!75

alOO

1968,
1970-71,

1973

1933,
1964-66.

1970,
1973

1968.
1970,
1973

1964-68. 
1970-73

1968, 
1970-73

1932-33, 
1935-36,

1968, 
1970-73

1964-66, 
1970, 
1973

1964-66,
19,70,
197,3

1964-66, 
1970, 
1973

1964-66, 
1970, 
1973

1964
1S7JO,
1S7I3

11-15-72 
9-18-73

11-14-72 
8-30-73

8-30-73

8-30-73

11-14-72 
8-30-73

11-14-72 
8-30-73

11-14-72 
8-30-73

3-31-73

8-30-73

8-30-73

8-30-73

H66, 8-30-73

78.0
35.8

65.3
67.4

67.8

9.00

17-3 
8.84

106
91.3

174
107

.14

.04
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements 
Drainage Period

Station Station Name Location area of Date Discharge 
No. (sq mi) record (cfs)

Red River of the North basin—Continued

05050900

05051520

05051525

05060820

05061080

05061100

05061490

05062335

05062435

05062440

05062465

05062650

05063220

Lat 46°03'54", long 96°23'01", on line 
between secs.18 and 19, T.130 N., 
R.45 W., Wilkin County, at bridge 
on county road, 2 miles upstream 
from mouth, and 2.2 miles southeast 
of Campbell.

Lat 46°24'4l", long 96°39'32", on line 
between sees.13 and 24, T.134 N., 
R.48 W., Wilkin County, at double 
pipe-arch culvert on County Highway 
20, 1.7 miles southeast of Kent.

Lat 46°39'59", long 96°44'13", on line 
between sees.21 and 22, T.137 N., R.48 
W., Clay County, at bridge on county 
road, 1 mile northeast of Comstock.

Lat 46°59'31", long 96°02'08". on line 
between sees.29 and 32, T.141 N., R.42 
W., Becker County, at County Highway 
14, 6 miles west of Callaway, and 
about 9.5 miles southwest of Ogema.

Deerhorn Creek near Lat 46°34'45", long 96°29'17", on line 
Lawndale, Minn. between sees.20 and 21, T.136 N., R.46 

W., Wilkin County, at county road, 1.2 
miles west of State Highway 9, 6 miles 
southwest of Barnesville, and 6.4 
miles northwest of Lawndale.

South Pork Rabbit 
River near 
Campbell, Minn.

Whiskey Creek near 
Kent, Minn.

Wolverton Creek at 
Comstock, Minn.

Buffalo River near 
Ogema, Minn.

South Branch Buf 
falo River near 
Barnesville, 
Minn.

Stony Creek near 
Sabin, Minn.

Wild Rice River 
near Roy Lake, 
Minn.

White Earth River 
near Mahnomen, 
Minn.

Wild Rice River at 
Mahnomen, Minn.

Marsh Creek near 
Mahnomen, Minn.

Mashaug Creek at 
Heiberg, Minn. 
(Formerly pub 
lished as Wild 
Rice tributary 
at Heiberg)

South Branch Wild 
Rice River near 
White Earth, 
Minn.

Lat 46°39'35", long 96°34'57", on line 
between sees. 23 and 26, T.137 N. , R.47 
W. , Clay County, at bridge on County 
Highway 2, 4 miles south of Baker, and 
7.4 miles west of Barnesville.

Lat 46°44'48", long 96°36'26", on line 
between sees. 22 and 27, T.138 N. , R.47 
W., Clay County, at County Highway 65, 
3 miles southeast of Sabin.

Lat 47°23'14", long 95°38'11", in NW^SWu 
see. 9, T.145 N. , R.39 W. , Mahnomen 
County, at bridge on County Highway 4, 
about 5.8 miles northwest of Roy Lake.

Lat 47°l8'53", long 95°55'58", in 
sec. 6, T.144 N., R.42 W. , Mahnomen 
County, at bridge on county road, 1.2 
miles east of Mahnomen.

Lat 47°l8'40", long 95°57'07", in 
sec.l, T.144 N., R.42 W. , Mahnomen 
County, at bridge on County Highway 
25, in southeast corner of Mahnomen, 
0.5 mile east of junction of U.S. 
Highway 59 and County Highway 25.

Lat 47°19'31", long 96°03'19", in 
sec. 6, T.144 N., R.42 W. , Mahnomen 
County, at bridge on State Highway 31, 
about 4.2 miles west of Mahnomen.

a60

a80

a70

al85

al45

a270

a!90

a6lO

al30

Lat 47°17'05", long 96°l6'35", in 
see. 16, T.144 N. , R.44 W. , Norman 
County, at footbridge in park, 0.2 
mile upstream from mouth, and 1.5 miles 
northwest of Twin Valley.

Lat 47°04'45", long 96°00'19", in 
see.33, T.142 N., R.42 W., Becker 
County, at culvert on county road, 
about 4 miles southwest of Ogema, and 
8 miles west of White Earth.

a70

a45

1964-66, 
1970, 
1973

1964-66, 
1970 
1973

1964-66, 
1970-73

1970-73

1970-73

1964-66, 
1970-73

1964-66, 
1970-73

1964-67, 
1970-73

1964-67, 
1970-73

1964-67, 
1970-73

1964-67, 
1970-73

1964-67. 
1970-73

1964-67, 
1970-73

8-30-73

8- 9-73 
8-30-73

3- 9-73

3- 9-73

3- 9-73

3- 9-73

3- 9-73

3- 8-73

3- 8-73

3- 8-73

3- 9-73

3- 9-73

3- 9-73

11.0

4.76

5.08

74.0

3.08

86.9

.13

1.66

a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements

Station 
No.

05067900

05073560

05073630

05073770

05073790

05073980

05075700

05078340

05078380

05078490

05079900

05082610

Station Name Location

05085500

Drainage Period
area of Date Discharge 

(sq mi) record

Red River of the North basin—Continued

Sandhill River at 
Fertile, Minn.

Lat 47°32'35", long 96°15'31", in 
sec. 21, T.147 N. , R.44 W. , Polk 
County, at bridge on County Highway 
12, about 1 mile northeast of Fertile.

Shotley Brook near Lat 48°04'38", long 94°35'05", in NW^NEJc 
Shotley, Minn. sec. 14, T.153 N. , R.31 W. , Beltrami 

County, at County Highway 23, 2 miles 
upstream from mouth, and 3- 2 miles 
northeast of Shotley.

South Branch Battle Lat 47°56'24", long 94°31'54", in 
River near Kel- sec. 31, T.152 N. , R.30 W. , Beltrami 
liher, Minn. County, at County Highway 36, 3-4

miles west of Kelliher, and about 11 
miles upstream from Lower Red Lake.

Blackduck River at Lat 47°52'36", long 94°43'l6", in 
Quiring, Minn. sec. 22, T.151 N., R.32 W. , Beltrami 

County, at County Highway 101, 0.2 
mile downstream from South Branch 
Cormorant River, and 0.5 mile south 
west of Quiring.

North Branch
Cormorant River 
near Shocks, 
Minn.

Sandy River near 
Red Lake, Minn.

Mud River near 
Grygla, Minn.

Hill River at 
Brooks, Minn.

Poplar River near 
Brooks, Minn.

Badger Creek near 
Red Lake Falls, 
Minn.

Burnham Creek at 
Girard, Minn. 
(Formerly pub 
lished as 
Barnums Creek 
at Girard)

Grand Marais Creek 
near East Grand 
Forks, Minn. 
(Formerly pub 
lished as Grand 
Marais River 
near East Grand 
Forks)

Snake River at 
Warren, Minn.

Lat 47°54'19", long 94°32'51", in SW^SVft; 
sec. 7, T.151 N., R.30 W. , Beltrami 
County, at bridge on County Highway 
36, 5-5 miles northwest of Shocks.

Lat 47°50'44", long 95°13'33", in
sec. 2, T.150 N., R.36 W. , Clearwater 
County, at U.S. Indian Service Road, 
2.5 miles upstream from mouth, and 4.2 
miles southwest of village of Red Lake.

Lat 48°19'31", long 95°44'35", in 
sec. 14, T.156 N., R.40 W. , Marshall 
County, at bridge on State Highway 
6 miles west of Grygla.

Lat 47°49'22", long 96°00'00", in 
sec. 11, T.150 N., R.42 W. , Red Lake 
County, at bridge on U.S. Highway 59j 
at Brooks.

Lat 47°48'13", long 96°03'30", in NVft;NEJc 
sec. 20, T.150 N., R.42 W. , Red Lake 
County, at County Highway B3, 2.5 
miles upstream from mouth, and 2.8 
miles west of Brooks.

Lat 47°50'48", long 96°13'53", on line 
between sec.l, T.150 N. , R.44 W. , 
and sec. 36, T.151 N. , R.44 W. , Red 
Lake County, at County Highway A4 , 
about 1 mile upstream from mouth, and 
3 miles southeast of Red Lake Falls.

Lat 47°43'53", long 96°39'4l", in NW^NEJa 
sec. 15, T.149 N., R.47 W. , Polk 
County, at bridge on county road, 
about 0.2 mile upstream from U.S. 
Highway 75, and 0.8 mile northeast of 
Girard.

Lat 48°01'09", long 97°01'13", in NE^NE^ 
sec. 2, T.152 N., R.50 W. , Polk County, 
at State Highway 220, 6 miles upstream 
from mouth, and 6 miles north of East 
Grand Forks.

Lat 48°11'50", long 96°46'45", in SE% 
sec.36, T.155 N., R.48 W., Marshall 
County, at bridge on Minnesota Street 
in Warren.

a225

a75

a70

a200

a50

a63

al85

a!55

allO

a260

1964-67, 8- 8-73 6.24 
1970-73

1964-67, 7-27-73 
1970-73

1964-67, 7- 27-73 12.5 
1970-73

1964-67, 7-26-73 37-9 
1970-73

1964-67, 7-26-73 6.66 
1970-73

1964-67, 7-26-73 20.0 
1970-73

1937, 7-26-73 0 
1957, 
1966, 

1970-73

1933, 7-25-73 5-31 
1950, 
1966, 

1970-73

1950, 7-25-73 0 
1964-67, 
1970-73

1970-7,3, 7-25-73

1964-67, 7-25-73 
1970-73

1970, 7-26-73 
1972-73

1945k 11- 3-72 
1946L 

1948-51!, 
1972 i

^ Operated as a continuous-record station, 
a Approximately.
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Station 
No.

05102900

05105200

05129650

05129920

05131310

05131320

05131325

05131470

05131510

'05131750

05200010

'05200445

Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements 

Station Name Location area of Date Discharge
Drainage Period

area of 
(sq mi) record

Roseau River near 
Skime, Minn.

Hay Creek near 
Salol, Minn.

Little Fork River 
at Cook, Minn.

Little Pork River 
near Gheen, Minn.

Bear River near 
Togo, Minn.

Sturgeon River 
near Togo, Minn.

Valley River near 
Rauch, Minn.

Nett Lake River 
near Littlefork, 
Minn.

Beaver Brook near 
Littlefork, 
Minn.

Big Pork River 
near Bigfork, 
Minn.

Mississippi River 
at Lake Itasca, 
Minn.

Mississippi River 
at Bemidji, 
Minn.

Red River of the North basin—Continued

Lat 48°38'30", long 95°35'47", in 
sec. 30, T.160 N. , R.38 W. , Roseau 
County, at bridge on County Highway 4, 
6.5 miles north of Skime, and about 11 
miles southeast of Malung.

Lat 48 0 51'39", long 95°35'39", in 
sec. 7, T.162 N., R.38 W. , Roseau 
County, at State Highway 11, 1.3 miles 
southwest of Salol, and about 8.5 
miles northeast of Malung.

Lake of the Woods basin

Lat i|7°51'l6", long 92°4l'56", in NE^SE^ 
sec. 13, T.62 N., R.19 W. , St. Louis 
County, at bridge on U.S. Highway 53 , 
0.6 mile west of Cook.

Lat i|751'46", long 9254'15", in 
sec. 16, T.62 N. , R.20 W. , St. Louis 
County, at bridge on State Highway 1, 
2.5 miles east of Meadow Brook, and 
8.5 miles southwest of Gheen.

Lat 47°49'20", long 93°03'04", on line 
between sees. 29 and 32, T.62 N., 
R.21 W. , St. Louis County, at bridge 
on County Highway 5, 2 miles upstream 
from mouth, and 4.5 miles east of 
Togo.

Lat 47°51'56", long 93°02'07", on line 
between sees. 9 and 16, T.62 N., R.21 
W. , St. Louis County, at bridge on 
State Highway 1, 2 miles upstream 
from mouth, 3-8 miles west of Meadow 
Brook, and 6 miles northeast of Togo.

Lat 47°57"43", long 93°11'26", in
sec. 7, T.63 N. , R.22 W. , Koochiching 
County, at bridge on County Highway 
57, 2 miles upstream from mouth, 2 
miles west of Rauch, and 9-5 miles 
northwest of Togo.

Lat 48°13'00", long 93°26'40", in
sec. 8, T.66 N., R.24 W. , Koochiching 
County, at bridge on County Highway 8, 
2.2 miles upstream from mouth, and 13 
miles southeast of Littlefork.

Lat 48°24'12", long 93°30'57", on line 
between sees. 2 and 11, T.68 N. , R.25 
W. , Koochiching County, at bridge on 
State Highway 217, 1.5 miles upstream 
from mouth, and 1.5 miles east of 
Littlefork.

Lat 47°44'56", long 93°46'31", in SE^NE^ 
sec. 27, T.61 N., R.27 W. , Itasca 
County, at bridge on State Highway 6, 
1 mile south of County Highway 14, and 
5-5 miles west of Bigfork.

Mississippi River main stem

Lat 47°14'35", long 95°12'38", in
sec. 35, T.144 N. , R.36 W. , Clearwater 
County, at first culvert on County 
Highway 38, downstream from Lake 
Itasca, in Itasca State Park, 1 mile 
south of town of Lake Itasca, and 
about 22 miles southwest of Bemidji.

Lat 47°27'04", long 94°54'23", in 
sec. 20, T.146 N., R.33 W. , Beltrami 
County, at bridge on County Highway 
11, 1.5 miles southwest of intersec 
tion of U.S. Highway 2 and County 
Highway 7 in Bemidji.

1971-73

1971-73

7-26-73

7-26-73

a290

a!70

a375

a215

a80

a400>

1950, 10-17-72 
1958-69, 9-20-73 
1970-73

1970-73 10-19-72 
9-20-73

1970-73 10-17-72 
9-21-73

1970-73 10-19-72 
9-20-73

1970-73 10-20-72 
9-21-73

1970-73 10-17-72 
9-20-73

1970-73 10-16-72 
9-20-73

1970-73 8- 6-73

1964-65, 8-28-73
1967, 

1970-71,
1973

1950, 11- 3-72 
1964-65, 6-18-73 
1970-71, 7-20-73

1973

48

.45

28.2
9.33

110
52.8

68.6
40.2

146
168

12.9
6.19

71.5
2.35

30.4
5.44

70.1

102 
69-2 
55-7

* Also a crest-stage partial-record station, 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements

Station 
No.

05200450

05200850

05200920

05204400

05205200

Station Name

Schoolcraft River 
near Bemidji, 
Minn.

Turtle River near 
Pennington, Minn.

North Turtle River 
near Pennington, 
Minn.

Boy River at Long- 
ville, Minn.

Boy River near 
Remer, Minn.

Location
Drainage Period

area of Date Discharge 
(sq mi) record

Schoolcraft River basin

Lat 47°24'48" long 94°54'46", in SW^SE^ al65 1947, 8-28-73 49.1 
sec.31, T.146 N., R.33 W., Beltrami 1964-65, 
County, at bridge on County Highway 2, 1970-71, 
0.1 mile downstream from Lake 1973 
Plantagenet, and 4.6 miles south of 
Bemidji.

Turtle River basin

Lat 47°32'34", long 94°35'52", in SE^SVfr al65 1950, 8-27-73 47.4
sec.15, T.147 N., R.31 W., Beltrami 1964-65, 9-19-73 75.3
County, at bridge on County Highway 1970-71,
20, 7 miles northwest of Pennington. 1973

Lat 47°32'26", long 94°34'29", in NVftjNVft; a70 1950, 8-27-73 1>.3 
sec.24, T.147 N., R.31 W., Beltrami 1964-65, 9-19-73 41.2 
County, at bridge on County Highway 1970-71 
20, 0.5 mile upstream from mouth, and 1973 
5.8 miles northwest of Pennington.

Leech Lake River basin

Lat 46°59'00", long 94°12'33", in NW^SE^ al60 1953-54, 8-28-73 47.8
sec.34, T.141 N., R.28 W., Cass 1964-65,
County, at bridge on State Highway 84, 1970-71,
at Girl Lake Outlet at Longville. 1973

Lat 47°04'51", long 94°05'54", in SE^SE^ a310 1964-65, 8-28-73 85-7 
sec.28, T.142 N., R.27 W., Cass 1970-71, 
County, at bridge on County Highway 1973 
53, about 1.5 miles upstream from Boy 
Lake, and about 9 miles northwest of 
Remer.

05212200

05220670

*05221020

05222200

Prairie River near 
Nashwauk, Minn.

Willow River near 
Hill City, Minn.

Willow River
below Palisade, 
Minn.

Rice River at 
Hassman, Minn.

05227480 Ripple River at 
Aitkin, Minn.

Prairie River basin

Lat 47°29'37", long 93°19'l4", in WftjSWs a220 
sec.19, T.58 N., R.23 W., Itasca 
County, at bridge on County Highway 
336, about 10 miles northwest of 
Nashwauk.

Willow River basin

Lat 46°54'00", long 93°36'50", on line al60 
between secs.l4 and 15, T.51 N., R.26 
W., Aitkin County, at bridge on U.S. 
Highway 169, 6 miles south of inter 
section of State Highway 200 and U.S. 
Highway 169, at south edge of Hill 
City.

Lat 46°42'36", long 93°33'21", in NWsNEJi; tt5 
sec.30, T.49 N., R.25 W., Aitkin 
County, at bridge on County Highway 3, 
3.2 miles west of Palisade.

Rice River basin

Lat 46°35'57", long 93°36 I 47", on line a284 
between sees.34 and 35, T.48 N., R.26 
W., Aitkin County, at bridge on U.S. 
Highway 169, 0.5 mile south of junction 
of Highways 169 and 210, at Hassman.

Ripple River basin

Lat 46°31'47", long 93°42'26", in 
sec.26, T.47 N., R.27 W., Aitkin 
County, at bridge on U.S. Highway 169, 
0.2 mile south of intersection with 
U.S. Highway 210 in Aitkin, and about 
0.8 mile upstream from mouth.

a!25

1964-65,
1970-71,

1973

1964-65,
1970-71,

1973

1946-4^ 
1953-5^!

1957i, 
1964-65, 
1970-71,

1973

1936, 
1944-51, 
1953-54,

1957, 
1964-65,' 
1970-71,

1973

1964-66i,
1970-7K

1973 ;

8-28-73

8-29-73

9-17-73

41.0

124

3-29-73 394

8-28-73 96.7

* Also a crest-stage partial-record station, 
a Approximately.
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Station 
No.

05229500

05235500

Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements 

Station Name Location area of Date Discharge
Drainage Period

area of 
(sq mi) record

05242960

05243330

05243730

05243740

05243750

052443^0

05244350

05244355

05244360

05244370

05244380

Pine River near 
Jenkins, Minn.

Little Pine River 
near Cross Lake, 
Minn.

Crow Wing River 
near Hubbard, 
Minn.

Straight River 
near Park, 
Rapids, Minn.

Fishhook River 
near Hubbard, 
Minn.
(Formerly pub 
lished Straight 
River near 
Hubbard)

Long Lake outlet 
at Hubbard, 
Minn.

Shell River near 
Hubbard, Minn.

Leaf River near 
Bluffton, Minn.

Leaf River near 
Wadena, Minn.

Union Creek near 
Wadena, Minn. 
(Formerly pub 
lished as Leaf 
River tributary 
near Wadena)

Leaf River near 
Verndale, Minn.

Wing River near 
Hewitt, Minn.

Wing River near 
Verndale, Minn.

Pine River basin

Lat 46°4l'37", long 94°l8'l4", in NEJsSEJs 
sec. 11, T.137 N., R.29 W. , Crow Wing 
County, at bridge on County Highway 
15, 0.8 mile upstream from Upper 
Whitefish Lake, and 3.5 miles north 
east of Jenkins.

Lat 46°37'48", long 93°59'04", in SWWs 
sec. 33, T.137 N. , R.26 W. , Crow Wing 
County, at bridge on county road, 5 
miles upstream from mouth, 6 miles 
southeast of the town of Cross Lake, 
and about 10 miles north of Crosby.

Crow Wing River basin

Lat 46°50'48", long 94°52'29", in NE^NE^ 
sec. 20, T.139 N., R.33 W. , Hubbard 
County, at bridge on State Highway 87, 
at Third Crow Wing Lake outlet, 6.6 
miles east of Hubbard.

Lat 46°52'30", long 95°03'56", in NWWs 
sec. 11, T.139 N. , R.35 W. , Hubbard 
County, at bridge on U.S. Highway 71, 
3.2 miles south of Park Rapids, and 
3.7 miles northwest of Hubbard.

Lat 46°51'48", long 90°01'30", in NWWs 
sec. 18, T.139 N. , R.34 W. , Hubbard 
County, at bridge on State Highway 87, 
0.5 mile downstream from Straight 
River, 2 miles northwest of Hubbard, 
and 4.4 miles southeast of Park Rapids.

a285

a!95

a2l8

Lat 46°50'28", long 95°00'44", in 
sec. 20, T.139 N., R.34 W. , Hubbard 
County, at bridge on State Highway 87 
at Hubbard.

Lat 46°49'47", long 95°01'53", in SW^NW^ 
sec. 30, T.139 N., R.34 W. , Hubbard 
County, at bridge on county road, just 
downstream from Fishhook River, and 
1.2 miles southwest of Hubbard.

Lat 46°26'57", long 95°l6'13", in SE^m 
sec. 6, T.134 N. , R.36 W. , Otter Tail 
County, at bridge on County Highway 
143, 2.2 miles southwest of Bluffton, 
and 4.6 miles northeast of Deer Creek.

Lat 46°28'09", long 95°10'33", in NWWWc 
sec. 36, T.135 N. , R.36 W. , Otter Tail 
County, at bridge on County Highway 
75, 2 miles northwest of Wadena.

Lat 46°28'13", long 95°05'40", on line 
between sees. 28 and 33, T.135 N. , R.35 
W. , Wadena County, at bridge on county 
road, 0.1 mile east of U.S. Highway 71, 
and 3 miles northeast of Wadena.

Lat 46°29'28", long 95°00'34", on line 
between sees. 19 and 20, T.135 N. , R.34 
W. , Wadena County, at bridge on County 
Highway 22, 6.4 miles north of 
Verndale.

Lat 46°21'16", long 95°05'35", on line 
between sees. 3 and 4, T.133 N. , R.35 
W. , Todd County, at bridge on county 
road, 2 miles north of Hewitt.

Lat 46°23'26", long 95°03'44", in SE^NW^ 
sec. 26, T.134 N., R.35 W. , Wadena 
County, at County Highway 1, 2.5 miles 
west of Verndale.

a37^

a22

a600

a345

a4l9

1964-65,
1970-71,

1973

1964-65,
1970-71,

1973

1930-31,
1964-66,
1970-71,

1973

1970-71, 
1973

1964-66,
1970-71,

1973

1964-66,
1970-71,

1973

1964-66
1970-71

1973

1970-71 
1973

1967,
1970,
1973

1968,
1970,
1973

1964-66,
1968-71,

1973

1967-71, 
1973

1967-71, 
1973

8-28-73

8-28-73

127

103

8-28-73

8-28-73

8-28-73

8-28-73

8-28-73

8-29-73

8-29-73

8-28-73

10-18-72 
9-12-73

10-18-72 
9-12-73

10-18-72 
9-12-73

104

52.3

146

264

16.3

28.4

9-26

101
58.6

42.8
10.6

51-5 
13-3

a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements 
Drainage Period

Station Station Name Location area of Date Discharge 
No. (sq mi) record

05241390 Wing River at
Verndale, Minn.

05244400 Wing River below 
Verndale, Minn.

05244403 Wing River near 
Wadena, Minn.

05244410

05244420

*05244440

05244460

05244470

05244540

05245200

05263000

05267200

05267580

Redeye River at 
Sebeka, Minn.

Redeye River near 
Aldrich, Minn.

Leaf River near 
Aldrich, Minn.

Partridge River 
at Aldrich, 
Minn.

Partridge River 
near Aldrich, 
Minn.

Mosquito Creek at 
Motley, Minn.

Eagle Creek at 
Browerville, 
Minn.

Elk River near 
Little Palls, 
Minn.

North Branch Two 
Rivers near 
Bowlus, Minn.

Spunk Creek near 
Royalton, Minn.

Crow Wing River basin—Continued

Lat 46°24'29", long 95°01'47", in SWJcNWJc 
sec.19, T.134 N., R.34 W., Wadena 
County, at bridge on County Highway 
111, 1 mile northwest of Verndale.

Lat 46°26'28", long 95°00'02", on line 
between sees.5 and 8, T.134 N., R.34 
W., Wadena County, at bridge on County 
Highway 4, 3.1 miles north of Verndale.

al66

a!98

Lat 46°28'13", long 94°59'23", in 
sec. 29, T.135 N. , R.34 W. , Wadena 
County, at bridge on county road, 1 
mile upstream from mouth, 5 miles 
north of Verndale, and 7 miles north 
east of Wadena.

Lat 46°37'44", long 95°05'42", in NEWE^c 
sec. 4, T.136 N., R.35 W. , Wadena 
County, at bridge on U.S. Highway 71, 
at Sebeka.

Lat 46°29'58", long 94°54'30", on line 
between sees. 13 and 24, T.135 N. , R.34 
W; , Wadena County, at County Highway 
7, 1.5 miles upstream from mouth, 3.5 
miles north of Central, and 8.5 miles 
north of Aldrich.

Lat 46°27'25", long 94°50'29", in 
sec. 34, T.135 N., R.33 W. , Wadena 
County, at bridge on County Highway 
29, 2.3 miles upstream from mouth, and 
7 miles northeast of Aldrich.

Lat 46°22'31", long 94°56'28", in NWsSWJi; 
sec. 35, T.134 N. , R.34 W. , Wadena 
County, at bridge on U.S. Highway 10, 
at Aldrich.

Lat 460 25'02", long 94°50'28", in NW^SVft; a97 
sec. 15, T.134 N. , R.33 W. , Wadena 
County, on County Highway 29, about 
0.7 mile upstream from mouth, and 5-5 
miles northeast of Aldrich.

Lat 46°20'39", long 94°38'l8", in SE^SVft; a43 
sec. 7, T.133 N. , R.31 W. , Cass County, 
at U.S. Highway 210, and about 0.2 
mile upstream from mouth, at Motley.

Lat 46°05'35", long 94°51'53", in SE^SW^ 
sec. 5, T.130 N., R.33 W. , Todd County, 
at bridge on County Highway 21, at 
Browerville, and 0.5 mile upstream from 
mouth.

Elk River basin

Lat 46°01'13", long 94°22'38", in 
sec.6, T.129 N., R.29 W., Morrison 
County, at bridge on County Highway 13> 
1 mile upstream from mouth, and 3 miles 
north of Little Palls.

North Branch Two Rivers basin

Lat 45°49'56", long 94°21'38", in NE^NVft; 
sec.8, T.127 N., R.29 W., Morrison 
County, at bridge on County Highway 
224, 0.3 mile upstream from mouth, and 
2.2 miles northeast of Bowlus.

Spunk Creek basin

Lat 45°47'04", long 94°l8'54", in SW^NE^ 
sec.27, T.127 N., R.29 W., Morrison 
County, at bridge on County Highway 21, 
about 1.5 miles upstream from mouth, 
and 3-5 miles southwest of Royalton.

a!35

* Also a crest-stage partial-record station, 
a Approximately.

1967-71* 10-18-72 
1973 ! • 9-12-73

1964-71, 10-18-72 
1973 9-12-73

1967-71, 10-18-72 
1973 9-12-73

1968-71, 8-29-73 
1973

1964-66, 10-19-72 
1968-71, 8-30-73 

1973 9-13-73

1965, 10-19-72 
1968-73 8-29-73 

9-13-73

1967-6 
1970 
1973

8, 8-29-73

1964-66, 10-19-72 
1969-71, 8-29-73 

1973 - 9-13-73

1964-66, 8-29-73 
1970-71, 

1973

1970-71, 8-29-73 
1973

1968-7 
1973

1969 
1973

1968-7 
1973

01, 10-17-72 
( 9-12-73

ii

, 10-17-72 
9-12-73

0(, 10-17-72 
| 9-12-73
i
i 

i

51.5 
18.2

55.2 
20.6

58.6 
25.0

12.6

19.8 
37.6 
35.8

198 
140 
137

8.84

12.6 
12.4 
8.05

11.9

7.32

51.9 
24.6

5.24 
1.94

22.9 
7.24
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Station 
No.

Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements 

Station Name Location area of Date Discharge
Drainage Period

area of 
(sq mi) record

05267890

05267930

05268500

05270130

05275970

05292400

05292900

05293003

05293006

05293370

05293600

Skunk River near 
Pierz, Minn.

Skunk River near 
Buckman, Minn.

Little Rock Creek 
near Royalton, 
Minn.

Ashley Creek at 
Westport, Minn.

North Pork Crow 
River near 
Georgeville, 
Minn.

Stony Run at 
Odessa, Minn.

South Pork Yellow 
Bank River near 
Bellingham, 
Minn.

Lac qui Parle 
County ditch 
No. 13 near 
Bellingham,
Minn.

Five Mile Creek 
near Correll, 
Minn.

Pomme de Terre 
River near 
Elbow Lake, 
Minn.

Mud Creek near 
Morris, Minn.

Platte River basin

Lat 45°59'00", long 94°04'52", on line 
between sec. 9, T.40 N. , R-30 W. , 
and sec. 36, T.4l N. , R.30 W. , Morrison 
County, at double box culvert on 
County Highway 39, 1.1 miles east of 
Pierz, Minn.

Lat 45°55'36", long 94°10'4l", on line 
between sees. 26 and 27, T.4o N. , R.31 
W. , Morrison County, at bridge on 
county road, 4.6 miles northwest of 
Buckman, Minn.

Little Rock Creek basin

Lat 46°49'50", long 94°12'02", SE^NE^ 
sec. 33, T.39 N. , R.31 W. , Morrison 
County, at triple box culvert on 
County Highway 26, 4.5 miles east of 
Royalton.

Sauk River basin

Lat 45°43'10", long 95°10'50", on line 
between secs.l4 and 15, T.126 N. , 
R.36 W. , Pope County, at bridge on 
county road, 0.7 mile northwest of 
Westport.

Crow River basin

Lat 45°29'06", long 9 JJ°55'37", on line 
between sees. 3 and 10, T.123 N. , 
R.34 W. , Stearns County, at bridge 
on County Highway 32, 2 miles east 
of U.S. Highway 71, and 4 miles 
north of Georgeville.

Minnesota River basin

Lat 45°16'09", long 96°20'36", on line 
between sees. 20 and 29, T.121 N., 
R.45 W. , Big Stone County, at culvert 
on U.S. Highway 75, 1 mile upstream 
from mouth, and 0.8 mile northwest of 
Odessa.

Lat 45°10'31", long 96°21'l4", in NE^SE^ 
sec. 25, T.120 N. , R.46 W. , Lac qui 
Parle County, at bridge on county road, 
0.7 mile upstream from North Fork, and 
4.4 miles northwest of Bellingham.

Lat 45°11'21", long 96°l4'21", near 
center of sec. 24, T.120 N. , R.45 W. , 
Lac qui Parle County, at bridge on 
county road, 3 miles upstream from 
mouth, and 4 miles northeast of 
Bellingham.

Lat 45°13'21", long 96°06'56", in NE^VA; 
sec. 12, T.120 N., R.44 W. , Big Stone 
County, at culvert on State Highway 7, 
3.5 miles upstream from mouth, and 2.3 
miles east of Correll.

al48

a45

Lat 45°59'06", long 95°53'37", in 
sec. 13, T.129 N., R.42 W. , Grant 
County, at bridge on county road, 1 
mile downstream from Pomme de Terre 
Lake, and 4 miles east of Elbow Lake.

Lat 45°32'26", long 95°54'44", on line 
between sees. 22 and 23, T.124 N. , R.42 
W. , Stevens County, at culvert on U.S. 
Highway 59, 1 mile upstream from 
mouth, and 3 miles south of Morris.

a334

a!37

1969,
1973

1969,
1973

1969,
1973

1970-71, 
1973

1970-71, 
1973

1963-64, 
1970, 
1973

1963-64 
1970, 
1973

1963-64 
1970, 
1973

1963-64 
1970, 
1973

1963-65, 
1970, 
1973

1963-65, 
1970, 
1973

10-19-72 
9-13-73

10-18-72 
9-13-73

10-18-72 
9-12-73

11-13-72

11-13-72

8-23-73

8-28-73

8-28-73

8-28-73

3-31-73

9- 4-73

16.9
9.11

33-4 
12.9

9-96 
6. 01

74.6

.78

1.03

1.21

2.72

.53

.15

a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements

Station 
No.

0529^500

05298500

05299600

05299800

05301950

05302700

05302980

05303280

05303350

05303^00

05303430

05303470

05304000

05304800

Drainage Period
Station Name Location area of Date Discharge

(sq mi) record

Emily Creek near 
Louisborg, 
Minn.

Lac qui Parle 
River near 
Canby, Minn.

Lazarus (Canby) 
Creek near 
Canby, Minn.

West Branch Lac 
qui Parle River 
at Dawson, Minn.

Chippewa River 
near Cyrus, 
Minn.

Little Chippewa 
River near 
Cyrus, Minn.

Emily Lake outlet 
near Hancock, 
Minn.

East Branch
Chippewa River 
at Terrace, 
Minn.

East Branch
Chippewa River 
near Swift 
Falls, Minn.

Mud Creek near 
Swift Falls, 
Minn.

Mud Creek near 
Benson, Minn.

East Branch
Chippewa River 
near Benson, 
Minn.

Shakopee Creek 
near Benson, 
Minn.

Dry Weather 
Creek near 
Montevideo, 
Minn.

Minnesota River basin — Continued

Lat 45°05'38", long 96°00'02", in 
sec. 26, T.119 N. , R.43 W. , Lac qui 
Parle County, at twin culverts on 
county road, 1 mile upstream of mouth, 
and 9.7 miles southeast of Louisborg.

Lat 44°47'25", long 96°09'04", on line 
between sees. 3 and 10, T.115 N. , R.44 
W., Yellow Medicine County, at bridge 
on State Highway 67, 0.5 mile upstream 
from Lazarus Creek, and 8 miles north 
east of Canby.

Lat Jt4°49'l6", long 96°11'43", on line 
between sees. 29 and 30, T.116 N. , R.44 
W. , Lac qui Parle County, at bridge on 
U.S. Highway 75, 8.5 miles northeast 
of Canby.

Lat 44°55'47", long 96°03'01", in S^NEh; 
sec. 21, T.117 N., R.43 W. , Lac qui 
Parle County, at dam, about 400 ft 
downstream from railroad and highway 
bridge in Dawson.

Lat 45°37'54", long 95°44'l6", on line 
between sees. 17 and 18, T.125 N. , R.40 
W. , Pope County, at bridge on County 
Highway 3, 1.2 miles north of Cyrus.

Lat 45°35'46", long 95°40'32", on line 
between sees. 34 and 35, T.125 N. , R.40 
W. , Pope County, at bridge on County 
Highway 73, 3.2 miles southeast of 
Cyrus.

Lat 45°30'56", long 95°4l'45", in S%Sh 
sec. 28, T.124 N., R.40 W. , Pope 
County, at bridge on county road, 5 
miles east of Hancock.

Lat 45°30'34", long 95°19'24", in 
sec. 33, T.124 N. , R.37 W. , Pope 
County, at bridge on State Highway 
104, at west edge of Terrace.

Lat 45°22'35", long 95°24'51", in SW^NVft; 
sec. 14, T.122 N., R.38 W. , Swift 
County, at bridge on County Highway 
28, 1.7 miles southeast of Swift Falls.

Lat 45°21'54", long 95°22'34", in SW^NWJs 
sec. 19, T.122 N., R.37 W. , Swift 
County, at bridge on County Highway 87, 
3.4 miles southeast of Swift Falls.

Lat 45°l8'ij6", long 95°32'29", on line 
between sees. 2 and 3, T.121 N. , R.39 
W. , Swift County, at bridge on county 
road, 2.9 miles east of Benson.

1963-64, 
1970; 
1973

1963-66,
1969-70.

197k

1964-66, 
1970, 
1973

1963-66.
1968-70,

1973

1963-66.
1969-70.

1973

1969-70, 
1973

1969-70 : 
1973

94.il 1970-71. 
1973

1969-70,
1973

al80

a!20

a485

a400

Lat 45°20'53", long 95°35'37", in 
sec. 29, T.122 N. , R.39 W. , Swift 
County, at bridge on county road, 2.2 
miles north of Benson.

Lat 45°12'50", long 95°38'10", in SE\ 
sec. 11, T.120 N., R.40 W. , at bridge 
on county road, 1.5 miles upstream 
from mouth, and 7 miles southwest of 
Benson

Lat 45°03'00", long 95°46'00", in NE^NWJ 
sec. 11, T.118 N. , R.iJl W., Chippewa 
County, at bridge on county road, 7-4 
miles northwest of Montevideo.

a90

a520

352

a!05

196945,
1973

r969-70. 
1973

1969-
1975

1949- 
195?

•?P 
1973

1969-70, 
1973

8-28-73

8-28-73

8-28-73

8-28-73

9- 4-73

9- 4-73

9- 4-73

11-13-72 
9- 4-73

3- 4-73

9- 4-73

9- 4-73

9- 4-73

9- 4-73

9- 4-73

2.04

.54

.82

5.72

15.4

33.6
13.7

29-3

4.02

36.1

14.7

1.07

^ Operated as a continuous-record station. 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements 
Drainage Period

Station Station Name Location area of Date Discharge 
No. (sq mi) record

*05305200

053H350

05314600

05314650

05314950

05314970

05315300

05316630

053168*10

05316855

05316870

05316879

05316880

05316890

Spring Creek near 
Montevideo, 
Minn.

North Branch
Yellow Medicine 
River near 
Minneota, Minn.

Boiling Springs 
Creek near 
Belview, Minn.

Echo Creek near 
Belview, Minn.

Redwood River 
near Russell, 
Minn.

Coon Creek near 
Russell, Minn.

Three Mile Creek 
near Ghent, 
Minn.

Wabasha Creek 
near Morton, 
Minn.

Cottonwood River 
near Tracy, 
Minn.

Meadow Creek near 
Tracy, Minn.

Plum Creek near 
Walnut Grove, 
Minn.

Pell Creek near 
Lamberton, 
Minn.

Cottonwood River 
near Lamberton, 
Minn.

Dutch Charley 
Creek near 
Lamberton, Minn.

Minnesota River basin — Continued

Lat 45°58'4l", long 95°42'57", in NWsNWij 16.0 1960-62, 
sec. 5, T.117 N., R.40 W. , Chlppewa 1964-65, 
County, at culvert on State Highway 1967-73 
29, 1.2 miles upstream from mouth, and 
2.0 miles north of Montevideo.

Lat 44°37'25", long 95°59'30", on line - 1963-66, 
between secs.l and 2, T.113 N., R.43 1969, 
W. , Lyon County, at bridge on County 1973 
Highway 3, 3 miles upstream from South 
Branch Yellow Medicine River, and 4.4 
miles north of Minneota.

Lat 44°40'02", long 95°19'10", on line - 1969, 
between sees. 20 and 21, T.114 N. , R.37 1973 
W. , Redwood County, at bridge on 
county road, 1 mile upstream from 
mouth, and 3.6 miles north of Belview.

Lat 44°38'02", long 95°16'44", on line - 1969, 
between sees. 34 and 35, T.114 N., R.37 1973 
W., Redwood County, at bridge on 
county road, 2.2 miles northeast of 
Belview.

Lat 44°17'52", long 95°58'25", on line - 1966-69, 
between sees. 25 and 36, T.110 N. , R.43 1973 
W. , Lyon County, at bridge on county 
road, 1.2 miles southwest of Russell.

Lat 44°19'22", long 95°58'42", on line - 1966-69, 
between sees. 23 and 24, T.110 N. , R.43 1973 
W. , Lyon County, at bridge on county 
road, 1.3 miles west of Russell.

Lat 44°31'30", long 95°50'12" on line - 1969, 
between sec. 7, T.112 N. , R.41 W. , and 1973 
sec. 12, T.112 N., R.42 W. , Lyon 
County, at bridge on County Highway 
65, 2.9 miles northeast of Ghent.

Lat 44°29'45", long 94°54'23", in NE'uNE'i; - 1969, 
sec. 22, T.112 N. , R.34 W. , Redwood 1973 
County, at bridge on county road, 5-4 
miles southeast of Morton.

Lat 44°20'4l", long 95°36'50", on line - 1968-69, 
between sees. 11 and 12, T.110 N. , R.40 1973 
W. , Lyon County, at bridge on County 
Highway 11, 7.2 miles north of Tracy.

Lat 44°21'16", long 95°36'50", on line - 1969, 
between sees. 11 and 12, T.110 N. , R.40 1973 
W. , Lyon County, at bridge on County 
Highway 11, 7.9 miles north of Tracy.

Lat 44°16'90", long 95°25'39", on line - 1969, 
between sees. 4 and 9, T.109 N. , R.38 1973 
W. , Redwood County, at bridge on 
county road, 3.8 miles northeast of 
Walnut Grove .

Lat 44°14'47", long 95O19'56", in SE^NE^ - 1969, 
sec. 18, T.109 N. , R.37 W. , Redwood 1973 
County, at bridge on county road, 3 
miles west of Lamberton.

Lat 44°15'17", long 95°l8'40", in SE^SE^ a430 
sec. 8, T.109 N., R.37 W. , Redwood 
County, 0.5 mile downstream from Pell 
Creek, 2.2 miles upstream from dam, 
500 ft upstream from county road, and 
2.5 miles northwest of Lamberton.

Lat 44°12'58", long 95°l6'12", on line - 
between sees. 26 and 27, T.109 N. , R.37 
W. , Redwood County, at bridge on 
County Highway 6, 1.2 miles south of 
Lamberton.

1966-69, 
1973

1969,
1973

9- 5-73

8-29-73

8-29-73

8-30-73

8-29-73

8-29-73

8-29-73

8-30-73

8-29-73

8-29-73

8-29-73

8-29-73

8-29-73

8-29-73

.77

.27

.78

.11

.95

.67

.03

.08

* Also a crest-stage partial-record station, 
a Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements

Station 
No.

05316895

05316910

05316940

05316960

05316970

05316990

05317300

05474770

Station Name

Highwater Creek 
near Lamberton, 
Minn.

Dry Creek at 
Sanborn, Minn.

Mound Creek near 
Springfield, 
Minn.

Coal Mine Creek 
near Spring 
field, Minn.

Cottonwood River 
at Leavenworth, 
Minn.

Sleepy Eye Creek 
near Cobden, 
Minn.

Morgan Creek at 
Cambria, Minn.

Beaver Creek 
near Currie, 
Minn.

Location

05474800 Lime Creek near 
Avoca, Minn.

05474920 Okabena Creek 
at Okabena, 
Minn.

05474980 Jack Creek near 
Heron Lake, 
Minn.

05475000 Heron Lake Outlet 
near Heron Lake, 
Minn.

05476990 East Fork Des 
Moines River 
near Ceylon, 
Minn.

Drainage Period
area of Date Discharge 

(sq mi) record

Minnesota River basin — Continued

Lat 44°12'36", long 95°l4'45", on line 
between sees. 25 and 36, T.109 N. , R.37 
W. , Redwood County, at bridge on 
County Highway 15, 1.9 miles southeast 
of Lamberton.

Lat 44°11'43", long 95°08'15", on line 
between sec. 35, T.109 N. , R-36 W., 
Redwood County and sec. 2, T.108 N. , 
R.36 W. , Cottonwood County, at bridge 
on County Highway 41, 1.5 miles up 
stream from mouth, and at the south 
west limits of Sanborn.

Lat 44°11'40", long 95°03 t 3t" ) in 
sec. 4, T.108 N. , R.35 W. , Brown 
County, at bridge on County Highway 2, 
0.9 mile upstream from mouth, and 5 
miles southwest of Springfield.

Lat 44°13'28", long 95°01'55", on line 
between sees. 22 and 27, T.109 N. , R.35 
W. , Brown County, at bridge on county 
road, 1.2 miles upstream from mouth, 
and 3 miles southwest of Springfield.

Lat 44°13'39", long 94°48'22", on line a850 
between sees. 21 and 22, T.109 N. , R.33 
W. , Brown County, at bridge on County 
Highway 8, 0.2 mile north of 
Leavenworth.

1969, 8-29-73 
1973

1969,
1973

3-29-73

1968-69, 8-29-73 
1973

1968-69, 8-30-73 
1973

1966-70, 8-29-73 
1973

1966-70, 
1973

1969-70, 
1973

Lat 44°15'4l", long 94 O49'35", on line a290 
between sees.8 and 9, T.109 N., R.33 
W., Brown County, at bridge on county 
road, 1.8 miles southeast of Cobden.

Lat 44°14'32", long 94°19'36", in SW^SW^ 
sec.16, T.109 N., R.29 W., Blue Earth 
County, at culvert on State Highway 
68, 0.5 mile upstream from mouth, and 
0.6 mile northwest of Cambria.

Des Moines River basin

Lat 44°03'30", long 95O43'08", in NVft;SW\ 
sec.24, T.107 N., R.41 W., Murray 
County, at bridge on county road, 2.8 
miles southwest of Currie.

Lat 43 056'58", long 95°31'71", at Common 
Corner of sees.27, 28, and 33, T.106 
N., R.39 W., Murray County, at bridge 
on County Highway 6, 0.6 mile upstream 
from mouth, and 6.2 miles east of Avoca.

Lat 43°44'38", long 95o l8'54", on line 
between sees.7 and 8, T.103 N., R.37 W., 
Jackson County, at bridge on County 
Highway 9, 0.3 mile north of Okabena.

Lat 43°46'10", long 95°l8'54", on line 
between sees.31 and 32, T.104 N., R.37 
W., Jackson County, at bridge on County 
Highway 9, 1.8 miles south of Heron 
Lake.

Lat 43°48'10", long 95°l6'30", on line 457 1930-4; 
between sees.21 and 22, T.104 N., R.37 1973 
W., Jackson County, 0.5 mile downstream 
from outlet dam, 12 miles upstream from 
Des Moines River, and 2 miles east of 
Heron Lake.

Lat 43°34'08", long 94°38'04", on line a!55 
between sees.11 and 12>,T.101 N., R.32 
W., Martin County, at bridge on County 
Highway 67, 2.4 miles north of Ceylon.

8-29-73

8-30-73

1969-7Q, 10-10-72 
1972-73 8-31-73

1969-70, 10-10-72 
1972-73 I 8-31-73

1969-70, 10-11-72 
1973 8-31-73

1969-70, 10-11-72 
1973 8-31-73

, 10-11-72

1971-73 10-12-72 
8-31-73

.60

.07

.61

3.64

3.25

6.85 
.90

3.84
0

5-89 
2.97

4.80
0

2.97 
.03

? Operated as a continuous-record station, 
a Approximately.
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Station 
No.

Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements 

Station Name Location area of Date Discharge
Drainage Period

area of 
(sq mi) record

06480600

06482520

06482540

06182710

06482720

06482740

06182930

06182935

06482915

06182980

061830.30

Flandreau Creek 
near Cazenoviaj
Minn.

Pipestone Creek 
near Pipestone, 
Minn.

Split Rock Creek 
near Jasper, 
Minn.

Beaver Creek 
near Luverne, 
Minn.

Little Beaver 
Creek near 
Luverne, Minn. 
(Formerly pub 
lished as 
Beaver Creek 
tributary)

Beaver Creek near 
Beaver Creek, 
Minn.

Rock River at 
Edgerton, Minn.

Chanarambie Creek 
at Edgerton, 
Minn.

Rock River near 
Hardwick, Minn.

Champepadan 
Creek near 
Hardwick, Minn.

Elk Creek near 
Luverne, Minn.

06183070 Ash Creek at 
Ash Creek,
Minn.

06183210

06183310

Kanaranzi Creek 
near Kanaranzij
Minn.

Mud Creek near 
Hills, Minn.

Big Sioux River basin

Lat 44°04'54", long 96°26'27", in NE^NVft; 
sec.13, T.107 N., R.47 W., Pipestone 
County, at bridge on County Highway 
13, 3-5 miles northwest of Cazenovia.

Lat 43°58'49", long 96°26'08", on line 
between sees.13 and 24, T.106 N., R.47 
W., Pipestone County, at bridge on 
County Highway 55, 6.1 miles southwest 
of Pipestone.

Lat 43°46'36", long 96°26'13", on line 
between sees.26 and 35, T.104 N., R.47 
W. , Rock County, at bridge on county 
road, 5-4 miles southwest of Jasper.

Lat 43°39'35", long 96°l8'51", on line 
between sees.2 and 11, T.102 N., R.46 
W., Rock County, at bridge on County 
Highway 5, 5.4 miles west of Luverne.

Lat 43°39'36", long 96°l6'50", on line 
between sees.6 and 7, T.102 N., R.45 
W., Rock County, at bridge on County 
Highway 5, 3-8 miles west of Luverne.

Lat 43 035'31", long 96°25'55", on line 
between sees. 35 and 36, T.102 N. , R.47 
W. , Rock County, at bridge on State 
Highway 23, 3-8 miles southwest of 
Beaver Creek.

Lat 43°52'14", long 96°08'27", in
sec. 28, T.105 N., R.44 W. , Pipestone 
County, at bridge on County Highway 
10, l.f miles upstream from Chan 
arambie Creek, and at west edge of 
Edgerton.

Lat 43°52'l4", long 96°07'23", in NVfcSVft; 
sec. 27, T.105 N. , R.44 W. , Pipestone 
County, at bridge on County Highway 1, 
1 mile upstream from mouth, and in 
Edgerton.

Lat 43°43'04", long 96°09'51"j on line 
between secs.18 and 19, T.103 N. , R.44 
W. , Rock County, at bridge on County 
Highway 8, 4.3 miles southeast of 
Hardwick.

Lat 43°30'01", long 96°07'59", in NEiaSEia 
sec. 20, T.103 N. , R.44 W. , Rock County, 
at bridge on County Highway 9, 1-2 
miles upstream from mouth, and 5-8 
miles southeast of Hardwick.

Lat 43°36'11", long 96°10'22", on line 
between sec. 25, T.102 N. , R.45 W. , and 
sec. 30, T.102 N., R.44 W. , Rock 
County, at bridge on County Highway 9, 
4 miles southeast of Luverne.

Lat 43°32'57", long 96°!!' 16", in NE^SE^ 
sec. 14, T.101 N., R.45 W. , Rock County, 
at bridge on county road, 0.7 mile 
north of Ash Creek.

Lat 13°30'01", long 96°07'12", on line 
between sec. 4, T.lOO N. , R.44 W. , and 
sec. 33, T.101 N. , R.44 W. , Rock County, 
at bridge on county road on Iowa- 
Minnesota border, 5.3 miles southwest 
of Kanaranzi.

Lat 43°30'53", long 96°20'27", on line 
between sees. 27 and 34, T.101 N. , R.46 
W. , Rock County, at bridge on county 
road, 1.2 miles southeast of Hills.

92.2 1971, 10-14-72 3-74 
1973 8-30-73 0

113 1971, 10-14-72 4.10 
1973 8-30-73 -35

310 1969-70, 10-13-72 11.6 
1973 8-30-73 2.22

35.5 1969-70, 10-13-72 .31 
1973 8-30-73 0

12.8 1969-70, 10-13-72 
1973

84.6 1969-70, 10-13-72 1.50 
1973 8-30-73 .77

121 1969-70, 10-14-72 4.42 
1973 8-30-73 1.07

72.0 1969-70, 10-14-72 1.80 
1973 8-30-73 .31

312 1969-70, 10-14-72 14.8 
1973 8-30-73 3-56

75-5 1969-70, 10-13-72 3-94 
1973 8-30-73 .005

62.0 1969-70, 10-13-72 2.00 
1973 8-31-73 .004

13.4 1969-70, 10-13-72 o 
1973 8-31-73 0

192 1969-70, 10-13-72 7-02 
1973 8-31-73 1.66

25-9 1969-70, 10-13-72 
1973
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Discharge measurements made at low-flow partial-record stations during water year 1973—Continued

Measurements

Station 
No.

06483355

*06603530

Station Name

Little Rock River 
near Bigelow, 
Minn.

Little Sioux River 
near Spafford, 
Minn.

06603690 West Pork Little
Sioux River near 
Sioux Valley, 
Minn.

Location
Drainage Period

area of 
(sq mi) record

Big Sioux River basin—Continued

Lat 43°30'00", long 95°50'57", in SE*cSWJc 91.5 1971, 
sec.35, T.101 N., R.42 W., Nobles 1973 
County, at bridge on county road on 
Iowa-Minnesota border, 8 miles west of 
Bigelow.

Little Sioux River basin

Lat 43°36'08", long 95°15'27" J in NEJsNEJc 41.1 1961-70, 
sec.3 1*, T.102 N. , R.37 W., Jackson 1972-73 
County, at bridge on county road, 1.6 
miles downstream from Jackson County 
ditch No. 11, and 5.8 miles east of 
Spafford.

Lat 43°30'02", long 95°l6'46", in SEJcSEJc 106 1971, 
sec.33, T.101 N., R.37 W., Jackson 1973 
County, at bridge on County Highway 
62, 3-3 miles southeast of Sioux 
Valley.

Date

10-12-72 
8-31-73

10-12-72 
8-31-73

10-12-72 
8-31-73

Discharge

1.21 
.02

.27

1.19
0

* Also a crest-stage partial-record station.
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Crest-stage partial-record stations

187

The following table contains annual maximum discharge for crest-stage stations. A crest-stage is a device 
which will register the peak stage occurring between inspections of the gage. A stage-discharge relation for 
each gage is developed from discharge measurements made by indirect measurements of peak flow or by current 
meter. The date of the maximum discharge is not always certain but is usually determined by comparison with 
nearby continuous-record stations, weather records, or local inquiry. Only the maximum discharge for each water 
year is given. Information on some lower floods may have been obtained, and discharge measurements may have 
been made for purposes of establishing the stage-discharge relation, but these are not published herein. The 
years given in the period of record represent water years for which the annual maximum has been determined.

Annual maximum discharge at crest-stage partial-record stations during water year 1973

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Streams tributary to Lake Superior

04011370

01011390

*0l012500

04013100

04013200

01015150

01015200

01015250

01015300

01015360

04015370

04015100

01017700

04021205

Little Devil Track
River near Grand
Marais, Minn.

Little Devil Track
River tributary
near Grand
Marais, Minn.

Poplar River at
Lutsen, Minn.

Lake Superior
tributary near
Taconite Harbor,
Minn.

Caribou River near
Little Marais,
Minn.

Crow Creek near
Silver Creek,
Minn.

Encampment River
tributary at
Silver Creek,
Minn.

Silver Creek
tributary near
Two Harbors,
Minn.

Little Stewart
River near Two
Harbors, Minn.

Lake Superior
tributary No. 2
at French River,
Minn.

Talmadge River at
Duluth, Minn.

Miller Creek at
Duluth, Minn.

McKinley Lake
tributary at
McKinley, Minn.

Ploodwood River
near Floodwood,
Minn.

Lat 47 047'09", long 90 O19'11", in NE^NVft;
sec. 9, T.6l N. , R.I E., Cook County,
at culvert on County Highway 12, 1.6
miles upstream from mouth, and 2.5
miles north of Grand Marais.

Lat 47°17'17", long 90O19'20", in SE^SE^
sec. 4, T.6l N. , R.I E., Cook County,
at culvert on County Highway 55, 0.2
mile upstream from mouth, and 2.8
miles north of Grand Marais.

Lat 47°38'23", long 90°42'31" s in SW^NE^
sec. 33, T.60 N. , R.3 W. , Cook County, 
350 feet upstream from bridge on U.S.
Highway 6l at Lutsen, and 0.3 mile
upstream from mouth.

Lat 17°29'H", long 90°59'19", in SW^SE^
sec. 20, T.58 N. , R.5 W. , Cook County,
at culvert on U.S. Highway 61, 0.2
mile upstream from mouth, and 3.7
miles southwest of Taconite Harbor.

Lat 47°27'51", long 91°01'50", in NW^SEJc
sec. 36, T.58 N. , R.6 W. , Lake County,
at culvert on U.S. Highway 6l, 0.2
mile upstream from mouth, and 5.2
miles northeast of Little Marais.

Lat 47°08'30", long 91°34'38", in SWsSWJi;
sec. 23, T.54 N. , R.10 W. , Lake County,
at culvert on County Highway 3, 2.3
miles northeast of Silver Creek, and
1.0 miles upstream from mouth.

Lat 17°07'01", long 91°36'0l", in NE^SE^
sec. 33, T.51 N. , R.10 W. , Lake County,
at culvert on County Highway 3, 0.3
mile north of Silver Creek, and 1.4
miles upstream from mouth.

Lat 47°01'10", long 91°36'19", in SW^NE^s
sec. 16, T.53 N. , R.10 W. , Lake County,
at culvert on County Highway 3, 1.0
mile upstream from mouth, and 4.5
miles northeast of Two Harbors.

Lat 47°03'52", long 91°10'03", in SE\NE5«
sec. 24, T.53 N. , R.ll W. , Lake County,
at culvert on county highway, 2.0
miles upstream from mouth, and 2.7
miles north of Two Harbors.

Lat 46°53'43", long 91°54'31", in SW^SE^
sec. 18, T.51 N. , R.12 W. , St. Louis
County, at culvert on U.S. Highway 6l,
0.35 mile upstream from mouth, and 0.7
mile west of French River.

Lat 46°53'20", long 91°55'21", in SE^NE^
sec. 24, T.51 N., R.13 W. , St. Louis
County, at culvert on U.S. Highway 6l,
0.6 mile upstream from mouth, and 0.5
mile northeast of Duluth city limits.

Lat 46°49'01", long 92°10'42", in SEWE^
sec. 13, T.50 N. , R.15 W. , St. Louis
County, at culvert on U.S. Highway 53,
0.2 mile northwest of Duluth city
limits.

Lat 47°30'4l", long 92°25'11", in SVftNE^
sec. 18, T.58 N. , R.16 W. , St. Louis
County, at culvert on State Highway
135 at west edge of McKinley.

Lat 46°17'15", long 92°53'40", in NE^Nl/ft;
sec. 32, T.52 N. , R.20 W. , St. Louis
County, at bridge on County Highway
835, 500 feet west of State Highway
73, and 2 miles north of Floodwood.

7.49

.47

111

1.56

22.7

1.07

.96

3.72

5.51

1.41

5.79

4.92

.37

-

L961-73

1966-73

1912-174
1928-174 
1952-61??
1972-73

1961-73

1961-73

1960-73

1960-73

1965-73

1960-73

1961-73

1961-73

1960-73

1960-73

1972-73

5- 1-73

9- 1-73

5-26-73

6- 4-73

6- 4-73

6-17-73

6-17-73

6-17-73

8-16-73

8-15-73

8-15-73

8-15-73

5- 6-73

5-11-73

15.63

10.02

5.17

7.12

12.92

9.29

7.90

7.06

11.31

18.22

1^. 73

17.17

9-37

11.95

51

6.1

1,000

32

163

13

18

(/)

206

68

260

302

25

857

Also a low-flow partial-record station. 
/ Discharge not determined. 
^ Operated as a continuous-record gaging station.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Streams tributary to Lake Superior—Continued

*04024095

04024100

04024110

04024200

Nemadji River near
Holyoke, Minn.

Rock Creek near
Blackhoof, Minn.

Rock Creek tribu
tary near Black-
hoof, Minn.

South Pork Nemadji
River near
Holyoke, Minn.

Lat 46°31'04", long 92°23'22", in MR^NE^
sec. 32, T.4? N. , R.16 W. , Carlton
County, at bridge on State Highway 23,
3.5 miles north of Holyoke.

Lat 46°32'10", long 92°22'12", in SW^SE^
sec. 21, T.47 N. , R.16 W. , Carlton
County, at culvert on State Highway 23,
4.0 miles upstream from mouth, and 4.4
miles east of Blackhoof.

Lat 46°32'14", long 92°22'05", in NE^SE^
sec. 21, T.47 N. , R.16 W. , Carlton
County, at culvert on State Highway 23}
0.1 mile upstream from mouth, and 4.5
miles east of Blackhoof.

Lat 46°29'38", long 92°24'36", in SE^SE^t;
sec. 6, T.46 N., R.16 W. , Carlton
County, at culvert on State Highway 23,
1.7 miles downstream from Clear Creek,
and 2.0 miles northwest of Holyoke.

_

4.94

.20

19.4

1973

1961-65,
1967-73

1961-73

1961-73

3-25-73

8- 8-73

5- 1-73

5-25-73

11.25

15.55

8.73

10.97

(/)

318

5-5

370

Red River of the North basin

05047700

05049200

05060800

05061200

05061400

05062280

05062470

05062700

05062800

05063200

05063500

05073600

West Branch
Mustinka River
tributary near
Graceville, Minn.

Eighteenmile Creek
near Wheaton,
Minn.

Buffalo River near
Callaway, Minn.

Whisky Creek at
Barnesville,
Minn.

Hay Creek above
Downer, Minn.

Mosquito Creek neai
Bagley, Minn.

Marsh Creek tribu
tary near
Mahnomen, Minn.

Wild Rice River
tributary near
Twin Valley,
Minn.

Coon Creek near
Twin Valley,
Minn.

Spring Creek
tributary near
Ogema, Minn.

South Branch Wild
Rice River near
Borup, Minn.

South Branch Battle
River at
Northome, Minn.

Lat 45°36'53", long 96°19'47", in NEWft;
sec. 28, T.125 N. , R.45 W. , Traverse
County, at culvert on county highway,
6.0 mile northeast of Graceville.

Lat 45°47'l8", long 96°31'52", on west
quarter of line between sees. 24 and
25, T.127 N. , R.47 W. , Traverse County,
at culvert on County Highway 67, 1.4
miles upstream from mouth, and 2.0
miles southwest of Wheaton.

Lat 47°01'17", long 95°54'43", in SW^SW^
sec. 17, T.141 N. , R.41 W. , Becker
County, at culvert on U.S. Highway 59,
2.7 miles north of Callaway.

Lat 46°39'35", long 96°23'54", in SE^SW^
sec. 20, T.137 N. , R.45 W. , Clay County,
at culvert on State Highway 34, 0.7
mile upstream from Blue Eagle Lake,
and 1.0 mile northeast of Barnesville.

Lat 46°44'37", long 96°25'12", in NW^NWJi;
sec. 30, T.138 N., R.45 W. , Clay County,
at culvert on county road, 3-1 miles
east of Downer.

Lat 47°27'02", long 95°22'55", in SW^NW^
sec. 21, T.146 N., R.37 W. , Clearwater
County, at culvert on State Highway
92, 5-0 miles south of Bagley.

Lat 47°19'31", long 96°04'4l", in SE^SW^c
sec. 36, T.145 N. , R.43 W. , Norman
County, at culvert on State Highway
31, 0.1 mile upstream from mouth, and
5.2 miles west of Mahnomen.

Lat 47°17'47", long 96°19'42", in SW^SE*
sec. 12, T.144 N., R.45 W. , Norman
County, at culvert on State Highway
31, 1.2 miles upstream from mouth, and
4.1 miles northwest of Twin Valley.

Lat 47°15'51", long 96°20'34", in NEWc
sec. 26, T.144 N., R.45 W. , Norman
County, at bridge on County Highway
28, 1.3 miles upstream from mouth, and
4.0 miles west of Twin Valley.

Lat 47°07'22", long 95°57'35", in SE^SE^
sec. 11, T.142 N. , R.42 W. , Becker
County, at culvert on county highway,
2.0 miles northwest of Ogema.

Lat 47°11'40", long 96°34'40", NW^NW^
sec. 24, T.143 N. , R.47 W. , Norman
County, at bridge on County Highway
193, 4 miles northwest of Borup.

Lat 47°52'17", long 94°17' 1t5", in NVft;NE)t;
sec. 25, T.151 N., R.29 W. , Koochiching
County, at culvert on U.S. Highway 71,
0.7 mile west of Northome, and 3.1
miles upstream from Battle Lake.

3-37

68.5

94.5

25-3

5.81

b3.98

11.9

2.16

50.8

4.99

254

b2.80

1964-73

1965-68,
1970-73

1960-73

1961-64,
1965-66j£
1967-73

1961-73

1961-73

1961-7S'

1961-73!

1962-73

1963-73

1944-49$
1972-73i

1
i

1960-73j
i

3-1^-73

5-24-73

9- 2-73

3-14-73

4-14-73

9- 2-73

3-14-73

9- 2-73

3-14-73

9- 2-73

4-13-72
9- 5-73

9- 3-73

a7.l8

6.74

12.02

3.14

7.39

9.35

alO.03'

12.45

10.55

6.29

16.74
11.09

cl4.45

10

(/)

251

33

84

57

46

117

290

36

950
250

46

* Also a low-flow partial-record Station.
/ Discharge not determined.
t Operated as a continuous-record gaging station.
a Backwater from ice.
b Revised.
c Affected by shifting control.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annua 1 max imum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Red River of the North basin—Continued

05073750

05073800

05076600

05078180

05078200

05078100

Spring Creek near
Blackduck, Minn.
(Formerly pub
lished as South
Branch Cormorant
River tributary
near Blackduck)

Perry Creek tribu
tary near
Shocks, Minn.

Red Lake River
tributary near
Thief River
Palls, Minn.

Silver Creek near
Clearbrook, Minn.

Silver Creek
tributary at
Clearbrook, Minn.

Clearwater River
tributary near
Plummer, Minn.

Lat 17°16'23", long 9l°31'22", in NW^NVft;
sec. 32, T.150 N. , R.30 W. , Beltrami
County, at culvert on County Highway
304, 3.1 miles north of Blackduck, and
3.2 miles upstream from mouth.

Lat 17°52'00", long 9l°32'52", in NW^SVft;
sec. 30, T.151 N. , R.30 W. , Beltrami
County, at culvert on State Highway
72, 5.2 miles west of Shooks.

Lat 48°01'11", long 96°12'15", in SVAjSEJu
sec. 8, T.153 N., R.13 W. , Pennington
County, at culvert on County Highway
7, 0.5 mile upstream from mouth, and
3.1 miles south of Thief River Falls.

Lat 17°38'13", long 95°26'33", in NVfr
sec. 13, T.118 N., R.38 W. , Clearwater
County, at culvert on county highway,
3-4 miles south of Clearbrook.

Lat 17°11'19", long 95°25'50", in SVfrNVfr
sec. 29, T.119 N. , R.37 W. , Clearwater
County, at culvert on county highway
at north edge of Clearbrook, 0.9 mile
upstream from mouth.

Lat 17°52'31", long 96°08'35", in SE^SE^
sec. 22, T.151 N. , R.13 W. , Red Lake
County, at culvert on county highway,
1.2 miles upstream from mouth, and 5-3
miles southwest of Plummer.

b7.96

bl.lt

2.33

t. 96

6.02

7-75

1960-73

1960-73

1962-73

1960-73

1960-73

1961-73

9- 3-73

9- 3-73

5-10-73

9- 2-73

9- 2-73

9-21-73

15.86

c7.79

6.28

11.51

16.11

10.61

180

58

13

91

152

(/)

Lake of the Woods basin

05128300

05128700

05129710

05130300

05131750

Pike River near
, Gilbert, Minn.

Pike River
tributary near
Wahlsten, Minn.

Johnson Creek near
Britt, Minn.

Berlin Creek near
Chisholm, Minn.

Big Fork River
near Bigfork,
Minn.

Lat 17°29'31", long 92°29'15", in NE^SVft;
sec. 22, T.58 N. , R.17 W. , St. Louis
County, at culvert on State Highway
135, 1.1 miles west of Gilbert.

Lat 17°13'01", long 92°17'12", in SW^SVft;
sec. 32, T.61 N. , R.15 W. , St. Louis
County, at culvert on State Highway
135, 1.2 miles south of Wahlsten, and
2.7 miles upstream from mouth.

Lat 17°39'10", long 92°38'03", in NVftjNEJr;
sec. 28, T.60 N. , R.18 W. , St. Louis
County, at culvert adjacent to U.S.
Highway 53, 0.6 mile downstream from
Sand Lake, and 5.9 miles west of Britt

Lat 17°36'11", long 92°51'58", in SE^SE^
sec. 9, T.59 N. , R.20 W. , St. Louis
County, at culvert on State Highway
73, 1.2 miles upstream from mouth, and
7.8 miles north of Chisholm.

Lat 17°15'05", long 93°16'33", in SE^NE^
sec. 27, T. 6l N., R.27 W. , Itasca
County, at bridge on State Highway 6,
5-5 miles west of Bigfork.

.73

1.93

6.92

13.7

-

1966-73

1961-73

1961-61,
1966-73

1959-73

1973

5- 7-73

7-26-73

7-25-73

3-H-73

1-21-73

7-51

6.65

7.66

alO.92

10.92

21

31

20

18

900

Mississippi River main stem

•05200115 Mississippi River
at Bemidji,
Minn.

Lat 17°27'01", long 9l°5l'23", in NVfrNVft;
sec. 20, T.116 N., R.33 W. , Beltrami
County, at bridge on County Highway
11, 1.5 miles southwest of intersec
tion of U.S. Highway 2 and County
Highway 7 in Bemidji.

_ 1973 9- 9-73 11.71 195

Smith Creek basin

05210200 Smith Creek near 
Hill City, Minn.

Lat 17°01'58", long 93°31'59", in SE^NVft; 
sec. 13, T.53 N., R.26 W. , Itasca 
County, at culvert on U.S. Highway 
169, 6.2 miles north of Hill City.

8.00 1961-73 3-H-73 3-75 17

* Also a low-flow partial-record station.
T* Discharge not determined.
a Backwater from ice.
b Revised.
c Affected by shifting control.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Swan River basin

05216980 Swan River tribu 
tary at Warba, 
Minn.

Lat 47°07 I 11", long 93°15'00", in SE^NW^ 
sec. 34, T.54 N. , R.23 W. , Itasca 
County, at culvert on U.S. Highway 2, 
0.9 mile upstream from mouth, and 1.1 
miles southeast of Warba.

3-95 1961-7 3

j

5-25-73 5.15 15

Bluff Creek basin

05217700 Bluff Creek near 
Jacobson, Minn.

Lat 47°00'19", long 93°17'30", in SW^NW^ 
sec. 8, T.52 N. , R.23 W. , Aitkin 
County, at culvert on State Highway 
200, 1.2 miles west of Jacobson.

1.50 1961-73 3-14-73 a7.33 18

Willow River basin

*05221020 Willow River below 
Palisade, Minn.

Lat 46°42'38", long 93°33'21", in m%m\ 
sec. 30, T.49 N. , R.25 W. , Aitkin 
County, at bridge on County Highway 3, 
3.2 miles west of Palisade.

' 1972-73 3- -73 11.42 1,180

Crow Wing River basin

05244100

05244200

05244440

Kitten Creek near
Sebeka, Minn.

Cat River near
Nimrod, Minn.

Leaf River near
Aldrich, Minn.

Lat 46°40'33", long 95°04'46", in SE^SE^
sec. 15, T.137 N., R.35 W. , Wadena
County, at culvert on county highway,
3.2 miles north of Sebeka, and 3.3
miles upstream from mouth.

Lat 46°37'49", long 94°55'51", in SW^SVfi;
sec. 36, T.137 N., R.34 W. , Wadena
County, at bridge on State Highway
227, 2.5 miles west of Nimrod, and 3.0
miles upstream from mouth.

Lat 46°27'25", long 94°50'29", in SV\SV\
sec. 34, T.135 N. , R.33 W. , Wadena
County, at bridge on County Highway
29, 2.3 miles upstream from mouth, and
7 miles northeast of Aldrich.

14.7

49.2

-

1961-73

1961-73

1972-73

3-14-73

7-27-73

3-27-73

9.06

4.69

13.09

41

79

1,430

Mississippi River main stem

05261000 Mississippi River 
near Fork Ripley, 
Minn.

Lat 46°10'50", long 94°21'56", in SEVJW\ 
sec. 27, T.43 N. , R.32 W. , Crow Wing 
County, on left bank 600 ft upstream 
from Nokasippi River, and 1.0 mile 
north of Fort Ripley.

11,010 1929*, 
1972-73

3-17-73 L144.47 12,200

Platte River basin

05267800

05267900

05268000

Big Mink Creek
tributary near
Lastrup, Minn.

Hillman Creek near
Pierz, Minn.

Platte River above
Royalton, Minn.

Lat 46°01'58", long 94°06'13", in NW^SE^
sec. 14, T.41 N. , R.30 W. , Morrison
County, at culvert on State Highway
25, 1.4 miles upstream from mouth, and
2.1 miles west of Lastrup.

Lat 45°58'27", long 94°04'21", in NE^SE^
sec. 9, T.40 N., R.30 W. , Morrison
County, at bridge on county highway
1.1 miles upstream from mouth, and 1.5
miles east of Pierz.

Lat 45°50'43", long 94°17'40", in SE^NW^
sec. 26, T.39 N. , R.31 W. , Morrison
County, at bridge on County Highway
27, 0.6 mile north of Royalton, and
6.6 miles upstream from mouth.

1.53

46.7

335

1961-73

1964-73

1929-36;*
1972-73

Sauk River basin

05270300

05270310

Sauk River tribu
tary at Spring
Hill, Minn.

Sauk River tribu
tary No. 2 near
St. Martin, Minn.

Lat 45°31'22", long 94°48'31", in SW^NE^
sec. 27, T.124 N., R.33 W. , Stearns
County, at culvert on State Highway 4,
1.0 mile east of Spring Hill, and 2.7
miles upstream from mouth.

Lat 45°31'44", long 9/t°44'50", in SE%SE%
sec. 19, T.124 N. , R.32 W. , Stearns
County, at culvert on county highway,
4.2 miles northwest of St. Martin.

7.06

.24

1960-7

— t-

3

I960,
1962-73

3-12-73

3-12-73

3-16-73

a9.62

13.98

3.75

11

680

2,280

3-14-73

3-14-73

alO.36

9.04

74

16

* Also a low-flow partial-record station.
^ Operated as a continuous-record gaging station.
a Backwater from ice.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Johnson Creek basin

05271800

05272000

05272300

Johnson Creek
tributary at
Luxemburg, Minn.

Johnson Creek
tributary No. 2
near St. Augusta,
Minn.

Johnson Creek near
St. Augusta,
Minn.

Lat 45°26'30", long 94°l4'46", in NVftNEJc
sec. 30, T.123 N. , R.28 W. , Stearns
County, at culverts on State Highway
15. 0.8 mile south of Luxemburg.

Lat 45°26'52", long 94°12'00", in NE^SE^
sec. 21, T.123 N. , R.28 W. , Stearns
County, at culverts on county highway,
0.7 mile upstream from mouth, and 3-1
miles southwest of St. Augusta.

Lat 45°27'49", long 94°09'19", in NW^SVft;
sec. 13, T.123 N. , R.28 W. , Stearns
County, at bridge on County Highway 7,
1.0 mile south of St. Augusta, and 3-3
miles upstream from mouth.

3.82

13.4

46.7

1964-73

1964-73

1964-73

3-11-73

3-11-73

3-11-73

a7.lt

a7.00

a!3-82

13

41

154

Mississippi River main stem

05273510 Mississippi River
at Clearwater,
Minn.

Lat 45 025'15", long 94°02'37", in NW\SW\
sec. 23, T.34 N., R.30 W. , Sherburne
County, on left bank 700 feet upstream
from bridge, on State Highway 24 at
Clearwater.

_ 1972-73 3-18-73 a!5.29 17,600

Otsego Creek basin

05273700 Otsego Creek near
Otsego, Minn.

Lat 45°17'19", long 93°38'59", in SVftiNEJc
sec. 13, T.121 N. , R.24 W. , Wright
County, at culvert on County Highway s
39 > 1-3 miles upstream from mouth, and
1.9 miles west of Otsego.

3.11 1964-73 3-12-73 a5.25 60

Elk River basin

05274200 Stony Brook tribu
tary near Poley,
Minn.

Lat 45°38'42", long 93°54'54", in NEJcNVft;
sec. 2, T.36 N. , R.29 W. , Benton
County, at culvert on State Highway
25, 0.3 mile upstream from mouth, and
1.5 miles south of Poley.

2.26 1960-73 3-H-73 a8.03 21

Crow River basin

05276100

05278350

05278700

05278750

05278850

05280300

North Pork Crow
River tributary
near Paynesville,
Minn.

Fountain Creek near
Montrose, Minn.

Otter Creek near
Lester Prairie,
Minn.

Otter Creek tribu
tary near Lester
Prairie, Minn.

Buffalo Creek
tributary near
Brownton, Minn.

School Lake Creek
tributary near
St. Michael,
Minn.

Lat 45°23'29", long 94°46'56", in SWWc
sec. 12, T.122 N. , R.33 W. , Kandiyohi
County, at culvert on county highway,
1.2 miles upstream from mouth, and 3.0
miles west of Paynesville.

Lat 45°01'20", long 93O56'29", in NEVW&
sec. 22, T.118 N. , R.26 W. , Wright
County, at culvert on County Highway
30, 3-3 miles southwest of Montrose.

Lat 44°54'23", long 94°04'24", in SE^SE^
sec. 28, T.117 N. , R.27 W. , McLeod
County, at culvert on State Highway 7,
2.1 miles northwest of Lester Prairie,
and 4.4 miles upstream from mouth.

Lat 44°53'34", long 94°04'24", in SE^SEJc
sec. 33, T.117 N., R.27 W. , McLeod
County, at culvert on County Highway
63, 1.7 miles northwest of Lester
Prairie, and 3-3 miles upstream from
mouth.

Lat 44°45 '55", long 94°22'33", in NE^SEJc
sec. 13, T.115 N. , R.30 W. , McLeod
County, at culvert on State Highway
15, 0.6 mile upstream from mouth, and
2.6 miles northwest of Brownton.

Lat 45°12'09", long 93°4l'31", in NW$SEJc
sec. 15, T.120 N. , R.24 W. , Wright
County, at culvert on county highway,
0.2 mile upstream from mouth, and 1.5
miles southwest of St. Michael.

• 55

6.73

30.2

1.54

9.45

2.04

1960-73

1962-73

1961-73

1962-73

1961-73

1964-73

8-16-73

3-H-73

3-14-73

3-14-73

1973

3-H-73

16.67

a5.45

a8.98

a8.88

(d)

a8.08

9.0

28

156

31

<25

20

< Less than.
a Backwater from ice.
d Peak stage did not reach bottom of gage.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Rum River basin

05284600

05284620

05284920

Robinson Brook
near Onamia,
Minn.

Rum River tributary
near On riia,
Minn.

Stanchfield Creek
tributary near
Day, Minn.

Lat 45°58'22", long 93°39'42", in NE^SE*.;
sec. 11, T.40 N. , R.27 W. , Mille Lacs
County, at culvert on U.S. Highway
169, 0.2 mile upstream from mouth, and
6.8 miles south of Onamia.

Lat 45°57'29", long 93°39'43", in NE^SEV;
sec.lt, T.40 N., R.27 W. , Mille Lacs
County, at culvert on U.S. Highway
169, 0.3 mile upstream from mouth, and
7.8 miles south of Onamia.

Lat 45°4l'29", long 93°23'45", in NW^SE^
sec. 13, T.37 N. , R.25 W. , Isanti
County, at culvert on County Highway
60, 0.5 mile upstream from mouth, and
1.5 miles southwest of Day.

4.79

2.37

1.26

1960-73

1960-73

1961-73

3-H-73

3-H-73

5-24-73

14.77

a7-97

5.55

42

31

20

Minnesota River basin

05299100

05301200

05302970

05303450

•05305200

05311200

05311250

05311300

05314900

"05315200

05316550

"05316570

Lazarus Creek
tributary near
Canby, Minn.

Minnesota River
tributary near
Montevideo, Minn.

Outlet Creek
tributary near
Starbuck, Minn.

Hassel Creek near
Clontarf, Minn.

Spring Creek near
Montevideo, Minn.

North Branch Yellov
Medicine River
near Ivanhoe,
Minn.

North Branch Yellov
Medicine River
tributary near
Wilno, Minn.

North Branch Yellov
Medicine River
tributary No. 2
near Porter,
Minn.

Redwood River at
Ruthton, Minn.

Prairie Ravine
near Marshall,
Minn.

West Pork Beaver
Creek near
Olivia, Minn.

Beaver Creek at
Beaver Palls,
Minn.

Lat 44°43'04", long 96°19'42", in NE^NW^
sec. 6, T.114 N. , R.45 W. , Yellow Medi
cine County, at culvert on State High
way 68, 2.7 miles west of Canby, and
4.2 miles upstream from mouth.

Lat 44°56'08", long 95°48'12", in SW%SE%
sec. 16, T.117 N. , R.41 W. , Lac qui
Parle County, at culvert on U.S. High
way 212, 0.1 mile upstream from mouth,
and 4.0 miles west of Montevideo.

Lat 45°31'18", long 95°33'43", in SWsNWs
sec. 27, T.124 N., R.39 W. , Pope County,
at culvert on State Highway 29, 2.0
miles upstream from mouth, and 6.6
miles south of Starbuck.

Lat 45°24'03", long 95°34'13", in SW^SE^
sec. 4, T.122 N. , R.39 W. , Swift County,
at culvert on State Highway 29, 0.2
mile upstream from Lake Hassel, and
5.6 miles east of Clontarf.

Lat 44°58'4l", long 95°42'57", in NW^NWs
sec. 5, T.117 N. , R.40 W. , Chippewa
County, at culvert on State Highway
29, 1.2 miles upstream from mouth, and
2.0 miles north of Montevideo.

Lat 44°27'32", long 96°21'27", in NEJcNWJt;
sec. 2, T.lll N. , R.46 W. , Lincoln
County, at culvert on State Highway
19, 5-3 miles west of Ivanhoe.

Lat 440331 12" , long 96°16'33", in SE^NE^
sec. 33, T.113 N. , R.45 W. , Lincoln
County, at culvert on U.S. Highway 75,
2.1 miles upstream from mouth, and 4.3
miles northwest of Wilno.

Lat 44°35'39", long 96°16'34", in SEWE^
sec. 16, T.113 N., R.45 W. , Lincoln
County, at culvert on U.S. Highway 75,
6.2 miles southwest of Porter.

Lat 44°10'53", long 96°06'07", in NWsNWJt;
sec. 11, T.108 N., R.44 W. , Pipestone
County, at culvert on State Highway
23, 0.3 mile north of Ruthton.

Lat 44o29'44", long 95°47'48", in SE^NE^
sec. 20, T.112 N. , R.4l W. , Lyon County,
at culvert on U.S. Highway 59, 2.7
miles north of Marshall.

Lat 44°50'56", long 95°01'53", in SE^SVPs
sec. 14, T.116 N., R.35 W. , Renville
County, at culvert on field road, 0.25
mile upstream from U.S. Highway 71 »
and 5-5 miles northwest of Olivia.

Lat 44°35'10", long 95°02'49", in NE^NW^
sec. 22, T.113 N., R.35 W. , Renville
County, at bridge in Beaver Palls, 2.2
miles upstream from mouth, and 3-8
miles northwest of Morton.

2.97

.40

.33

7.53

16.0

14.8

.33

3.70

5.46

5.63

12.2

200

1960-73

1960-73

1962-73

1962-73

1959-73

1960-73

1960-73

1960-73

1959-73

1959-64/
1965-73 | ;

1959-73

1972-73

3-11-73

5-24-73

3-11-73

7-26-72
3-H-73

3-H-73

3-11-73

3-11-73

5-28-73

3-11-73

3-11-73

3-11-73

5-30-72
1973

10.51

8.80

7.41

10.26
8.29

14.14

a!3.90

8.28

14.03

al4.37

a6.l8

a5.46

10.03
(d)

99

23

9.C

bllO
48

118

87

13

66

109

26

30

779
<500

* Also a low-flow partial-record station.
7* Operated as a continuous-record gaging station.
< Less than.
a Backwater from ice.
b Revised.
d Peak stage did not reach bottom of gage.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Minnesota River basin — Continued

05316690

05316700

05316800

05316900

05316920

05316950

05317190

05317850

05318000

05318100

05318300

•05319490

05320200

05320300

05320100

Spring Creek tribu
tary near Sleepy
Eye, Minn.

Spring Creek near
Sleepy Eye, Minn.

Cottonwood River
tributary near
Balaton, Minn.

Dry Creek near
Jeffers, Minn.

Cottonwood River
tributary No. 2
near Sanborn,
Minn.

Cottonwood River
near Springfield,
Minn.

Little Cottonwood
River at Searles,
Minn.

Foster Creek near
Alden, Minn.

East Branch Blue
Earth River near
Bricelyn, Minn.

East Branch Blue
Earth River trib
utary near Blue
Earth, Minn.

Watonwan River near
Delft, Minn.

Watonwan River
above Garden
City, Minn.

Le Sueur River
tributary near
Mankato, Minn.

Cobb River
tributary near
Mapleton, Minn.

Maple River
tributary near
Mapleton, Minn.

Lat 11°23'5l", long 9l°l5'35", in NW^c
sec. 25, T.lll N. , R.33 W. , Brown
County, at culvert on county highway,
0.1 mile upstream from mouth, and 7-5
miles north of Sleepy Eye.

Lat 11°21'12", long 9l°11'11", in NE^SE^
sec. 21, T.lll N., R.33 W. , Brown
County, at culvert on county highway,
1.3 miles upstream from mouth, and 7.5
miles north of Sleepy Eye.

Lat 110H '21", long 95057-22", in NVPsNWit;
sec. 19, T.109 N., R.12 W. , Lyon
County, at culvert on U.S. Highway ll,
1.0 miles west of Balaton.

Lat 11°07'21", long 95012* 13", in NE^NE1*;
sec. 31, T.108 N. , R.36 W. , Cottonwood
County, at culvert on County Highway
10, 1.5 miles north of Jeffers.

Lat 11°10'3l", long 95°07'15", in SW\NWs
sec. 12, T.108 N., R.36 W. , Cottonwood
County, at culvert on U.S. Highway 71 5
2.1 miles south of Sanborn.

Lat 11°12'12", long 95°02'53", on line
between sec. 33 and 31, T.109 N. , R.35
W., Brown County, at bridge on County
Highway 2, 1.3 miles downstream from
Mound Creek, 1.0 mile upstream from
Coal Mine Creek, and 3-5 miles south
west of Springfield.

Lat 11°11'19", long 9l°26'0l", in NEW^
sec. 21, T.109 N. , R.30 W. , Brown
County, at bridge on State Highway 15,
0.75 mile north of Searles, and 3
miles south of New Ulm.

Lat 13°39'31", long 93°35'30", in NEW^
sec. 9, T.102 N., R.23 W. , Freeborn
County, at culvert on U.S. Highway 16,
1.2 miles southwest of Alden.

Lat 13°37'50", long 93°17'25", in NE^NE**;
sec. 23, T.102 N., R.25 W. , Faribault
County, at bridge on county highway,
2 miles upstream from Brush Creek, 3
miles downstream from South Walnut
Lake, and 5 miles northeast of
Bricelyn.

Lat 13°37'09", long 9l°01'03", in SW^SEi.;
sec. 21, T.102 N., R.27 W. , Faribault
County, at culvert on County Highway
13, 0.5 mile upstream from mouth, and
1.3 miles east of Blue Earth.

Lat 13°59'55", long 95°07'H", in NE^SE1*;
sec. 11, T.106 N. , R.36 W. , Cottonwood
County, at culvert on U.S. Highway 71 >
1.7 miles northwest of Delft.

Lat 11°01'32", long 9l°13'l5", in NE^SE^
sec. 31, T.107 N. , R.28 W. , Blue Earth
County, at bridge on County Highway
20, 3-5 miles southeast of Garden
City.

Lat 11°07'29", long 93°57'33", in SE^SWs
sec. 28, T.108 N. , R.26 W. , Blue Earth
County, at culvert on State Highway
22, 0.2 mile upstream from mouth, and
1.5 miles southeast of Mankato Airport.

Lat 11°01'05", long 93°57'30", in SWsNEH;
sec.1, T.106 N. , R.26 W. , Blue Earth
County, at culvert on State Highway
22, 1.0 mile upstream from mouth, and
6.3 miles north of Mapleton.

Lat 13°55'18", long 9l°01'17", in SE^SW^c
sec.l, T.105 N. , R.27 W. , Blue Earth
County, at culvert on State Highway
30, 0.9 mile upstream from mouth, and
3.3 miles west of Mapleton.

3.69

31.3

.91

3.13

.12

_

-

2.26

132

9.20

13.0

-

.073

7.25

6.22

1966-73

1959-73

1959-73

1961-73

1966-73

1973

1972-73

1959-73

1973

1960-73

1960-73

1972-73

1959-73

1959-73

1959-73

3-H-73

3-H-73

3-H-73

3-H-73

1973

3-13-73

6- 8-72
3-13-73

1-16-73

3-13-73

3-H-73

5-27-73

1973

5- 1-73

5- 1-73

3-11-73

3.11

a9.36

a5.55

a6.28

(d)

a20.05

6.01
-

5.82

a9.10

cl.73

11.05

(d)

19.11

15.86

16.81

7-5

15

9.8

66

<7

1,940

(/)
e600

85

521

73

18

<3,500

8.0

135

107

* Also a low-flow partial-record station.
/ Discharge not determined.
< Less than.
a Backwater from ice.
c Affected by shifting control.
d Peak stage did not reach bottom of gage.
e Estimated; gage height unknown.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Minnesota River basin—Continued

05320480

05330150

05330200

05330300

05330550

05330600

Maple River near
Rapidan, Minn.

Sand Creek tribu
tary near Mont
gomery, Minn.

Rice Lake tributary
near Montgomery,
Minn.

Sand Creek near
New Prague, Minn.

Raven Stream
tributary near
New Prague, Minn.

Sand Creek tribu
tary No. 2 near
Jordan, Minn.

Lat 44°03'54", long 94°01'32", in SWc
sec. 13, T.107 N. , R.27 W. , Blue Earth
County, at bridge on County Highway
35, 3.0 miles southeast of Rapidan,
and 3-3 miles upstream from mouth.

Lat 44°25'4l", long 93°30'31", in NE^NEH
sec. 18, T.lll N., R.22 W. , Rice County,
at culvert on State Highway 21, 3-5
miles east of Montgomery.

Lat 44°25'42", long 93°32'10", in NE^NVft;
sec. 13, T.lll N. , R.23 W. , Le Sueur
County, at culvert on State Highway
21, 1.8 miles upstream from Rice Lake,
and 2.5 miles east of Montgomery.

Lat 44°32'37", long 93°32'l6", in NE^NVPc
sec.l, T.112 N., R.23 W. , Le Sueur
County, at culvert on State Highway 13
and 19, 1.9 miles east of New Prague. 

Lat 44°34'21", long 93°35'58", in NWc
sec. 28, T.113 N. , R.23 W. , Scott
County, at culvert on county road, 1.6
miles upstream from mouth, and 2.3
miles northwest of New Prague.

Lat 44°37'45", long 93°36'33", in NWcNEis
sec. 5, T.113 N., R.23 W. , Scott
County, at culvert on State Highway
21, 0.8 mile upstream from mouth, and
2.8 miles south of Jordan.

.36

3.16

62.4

22.1

2.62

1972-73

!

1961-73

1960-73

1960-73

1960-73

1960-73

3-14-73

9-26-73

9-26-73

5- 1-73

5- 1-73

3-14-73

8.07

7.86

7.68

10.06

10.53

12.56

2,760

10

67

177

113

29

St. Croix River basin

05336200

05336300

05336550

05336600

05338200

Glaisby Brook near
Kettle River,
Minn.

Moose River tribu
tary at Moose
Lake, Minn.

Wolf Creek
tributary near
Sandstone, Minn.

Kettle River
tributary at
Sandstone, Minn.

Mission Creek near
Hinckley, Minn.

Lat 46°27'19", long 92°51'34", in SE^NWs
sec. 22, T.46 N. , R.20 W. , Carlton
County, at bridge on State Highways 27
and 73, 1.0 mile upstream from mouth,
and 2.4 miles south of Kettle River.

Lat 46°27'17", long 92°47'l4", in SE^NE^
sec. 19, T.46 N. , R.19 W. , Carlton
County, at culvert on State Highway
27, 0.9 mile upstream from mouth, and
1.2 miles west of Moose Lake.

Lat 46°09'45", long 92°51'58", in NE^SE^
sec. 33, T.43 N. , R.20 W. , Pine County,
at culvert on U.S. Highway 61, 0.2
mile upstream from mouth, and 2.2
miles north of Sandstone.

Lat 46°08'46", long 92°51'57", in SENSE'S
sec. 4, T.42 N. , R.20 W. , Pine County,
at culvert on U.S. Highway 61 at
Sandstone, and 0.2 mile upstream from
mouth.

Lat 450 59'52", long 92°56'4V, in SW^SWfi
sec. 25, T.41 N. , R.21 W. , Pine County,
at culvert on U.S. Highway 23, 1.2
miles south of Hinckley.

24.2

1.23

5.46

.65

3.84

1960-70?*
1971-73

1960-73

1960-73

1960-73

1960-73

3-15-73

5-24-73

5-24-73

3-12-73

11-2-72

a4.37

7.65

15-70

a7.53

13.10

162

31

33

7.!

26

Cannon River basin

05352700

05352800

05355100

05355150

Turtle Creek
tributary No. 2
near Pratt, Minn.

Turtle Creek trib
utary near Steele
Center, Minn.

Little Cannon River
tributary near
Kenyon, Minn.

Pine Creek near
Cannon Falls,
Minn.

Lat 44°00'02", long 93°08'30", in NWsSWs
sec. 8, T.106 N. , R.19 W. , Steele
County, at culvert on U.S. Highway
218, 1 mile upstream from mouth, and
1.7 miles southeast of Pratt.

Lat 44°00'26", long 93°12'20", in NWcNWc
sec. 11, T.106 N. , R.20 W. , Steele
County, at culvert on township road,
1.3 miles upstream from mouth, and 1.6
miles northeast of Steele Center.

Lat 44°20'45", long 92°58"t7", in NE3sSE3s
sec. 9, T.110 N. , R.18 W. , Goodhue
County, at culvert on State Highway
56, 0.3 mile upstream from mouth, and
5.3 miles north of Kenyon.

Lat 44°32'27", long 92°53'40", in NE^NE^
sec. 6, T.112 N. , R.17 W. , Goodhue
County, at culvert on State Highway
20, 2.0 miles upstream from mouth, and
2.1 miles north of Cannon Falls.

1.26

5.01

2.20

20.2

1960-73

j
1960-73

;

1960-73

1960-73

3-11-73

5- 1-73

7- 2-73

3- 7-73

16.72

9.61

13-82

3.49

70

'i 7
235

205

216 ;

Also a low-flow partial-record station. 
Operated as a continuous-record gaging station. 
Backwater from ice.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973 — Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Cannon River basin—Continued

05355200

05355230

Cannon River at
Welch, Minn.

Cannon River
tributary near
Welch, Minn.

Lat 44°33'50", long 92°43'55", in NVfrSvft;
sec. 27, T.113 N., R.16 W. , Goodhue
County, on right bank 0.3 mile down
stream from highway bridge at Welch,
and 1.8 miles upstream from Belle
Creek

Lat 44°36'04", long 92°42'34", in SVfrSvft;
sec. 11, T.113 N., R.16 W. , Goodhue
County, at culvert on U.S. Highway 6l,
1.2 miles upstream from mouth, and 2.7
miles northeast of Welch.

1,320

.05

1909-14*
1930-71*

1973

1960-73

5- 3-73

3- 6-73

10.71

alO.33

10,500

22

Zumbro River basin

05372800

05372930

05372950

05372990

05373350

05373700

05373900

05374400

South Fork Zumbro
River on Belt
Line at
Rochester, Minn.

Bear Creek on Belt
Line at
Rochester, Minn.

Silver Creek at
Rochester, Minn.

Cascade Creek at
Rochester, Minn.

Zumbro River trib
utary near South
Troy, Minn.

Spring Creek near
Wanamingo, Minn.

Trout Brook
tributary near
Goodhue, Minn.

Long Creek near
Potsdam, Minn.

Lat 44°00'26", long 92°28'19", in SE^SVPs
sec. 2, T. 106 N. , R.l4 W. , Olmsted
County, at bridge on west-bound lane
of U.S. Highway 14 at Rochester, and
1.5 miles upstream from Bear Creek.

Lat 44°00'29", long 92°26'44", in SVPsSE^
sec.l, T.106 N., R.14 W. , Olmsted
County, at bridge on west-bound lane
of U.S. Highway 14 at Rochester, and
1.2 miles upstream from mouth.

Lat 44°01'44", long 92°25'44", near
center of sec. 31, T.107 N. , R.13 W. ,
Olmsted County, at bridge on county
highway at east edge of Rochester city
limits, and 1.7 miles upstream from
mouth.

Lat 44°01'51", long 92°28'l8", in SEWs
sec. 35, T.107 N. , R.14 W. , Olmsted
County, at bridge on 7th Street NW at
Rochester, and 0.6 mile upstream from
mouth.

Lat 44°11 1 16". long 92°25'22", in SEWE^
sec. 6, T.108 N. , R.13 W. , Olmsted
County, at culvert on county road, 0.8
mile upstream from mouth, and 1.3
miles south of South Troy.

Lat 44°17'13", long 92°52'17", in SE^SE^
sec. 32, T.110 N., R.17 W. , Goodhue
County, at culvert on County Highway
1, 3-5 miles upstream from mouth, and
4.2 miles southwest of Wanamingo.

Lat 44°21'30", long 92°36'58", in NE^SE^
sec. 4, T.110 N. , R.15 W. , Goodhue
County, at culvert on State Highway
58, 0.8 mile upstream from mouth, and
3.0 miles south of Goodhue.

Lat 44°10'48", long 92°17'23", at
quarter corner on north line of sec. 8,
T.108 N., R.12 W. , Wabasha County, at
culvert on county highway, 2.6 miles
northeast of Potsdam.

155

80.0

17.3

x

37.0

.16

9.93

.40

4.46

1969-73

1969-73

1969-73

1969-73

1962-73

1960-73

1960-73

1966-73

1969
5-28-70
3-31-71
3-15-72
3-10-73
4- 4-69

1970
3-31-71
3-15-72
3-10-73
4- 4-69
6-17-70
7-12-71
3-15-72
3-10-73

4- 4-69
6-17-70
6- 7-71
3-15-72
3-10-73
3- 6-73

5- 1-73

7-24-73

3-11-73

(d)
998.20
997-99

a995.8l
1001.78
997.50
(d)

997.16
996.74

1000.11
10.62
10.93
12.87

-
12.91

979-02
978.80
980.63
(d)

982.15
a8.65

15.45

6.68

20.08

<2,500
2,520
2,200

645
6,020

870
e650
780
670

1,870
428
510

1,210
e!50
1,290

450
401
880

e!70
1,430

26

1,820

71

435

East Indian Creek basin

05375800 East Indian Creek
tributary near
Weaver, Minn.

Lat 44°13'4l", long 91°58'35", in NVPsSEJi;
sec. 23, T.109 N., R.10 W. , Wabasha
County, at culvert on County Highway
14, 0.3 mile upstream from mouth, and
2.5 miles northwest of Weaver.

.21 1962-73 3-11-73 a9.l3 8 f 
. c.

Whitewater River basin

*05376500 South Pork White-
water River near
Altura, Minn.

Lat 44°04'10", long 91°58'49", in SE^
sec. 14, T.107 N. , R.10 W. , Winona
County, on left bank 500 ft upstream
from highway bridge, 2 miles west of
Altura, and 2.4 miles upstream from
Reefer Creek.

76.8 1939-71*
1973

3-11-73 c6.42 1,640

* Also a low-flow partial-record station.
^ Operated as a continuous-record gaging station.
< Less than.
a Backwater from ice.
c Affected by shifting control.
d Peak stage did not reach bottom of gage.
e Estimated; gage height unknown.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area 
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Root River basin

05383600

05383700

05383720

05383850

05384100

05384120

0538*1150

0538*1200

0538*1300

05384400

North Branch Root
River tributary
near Stewart-
ville, Minn.

Mill Creek
tributary near
Chatfield, Minn.

Mill Creek near
Chatfield, Minn.

South Fork Bear
Creek near Grand
Meadow, Minn.

Duschee Creek near
Lanesboro, Minn.

South Branch Root
River at
Lanesboro, Minn.

Root River tribu
tary near Whalan,
Minn.

Gribben Creek near
Whalan, Minn.

Big Springs Creek
near Arendahl ,
Minn.

Pine Creek near
Arendahl, Minn.

Lat 43°51'20", long 92°26'50", near
center sec. 36, T.105 N. , R.14 W. ,
Olmsted County, at culvert on State
Highway 30, 2.0 miles east of Stewart-
ville, and 2.3 miles upstream from
mouth.

Lat 43°53'57", long 92°14'16", in SW^NWc
sec. 14, T.105 N. , R.12 W. , Olmsted
County, at culvert on county highway,
0.8 mile upstream from mouth, and 4.5
miles northwest of Chatfield.

Lat 43°53'01", long 92°13'46", in SEWl/fa
sec. 23, T.105 N., R.12 W. , Olmsted
County, at bridge on county highway,
3-4 miles northwest of Chatfield, and
4.8 miles upstream from mouth.

Lat 43°43'24", long 92°35'24", in NEJcSE^
sec. 14, T.103 N. , R.15 W. , Mower
County, at bridge on county highway,
1.5 miles northwest of Grand Meadow,
and 4.0 miles upstream from North Fork
Bear Creek.

Lat 43°39'40", long 91°58'10", in SWcSWc
sec. 6, T.102 N. , R.9 W. , Fillmore
County, at culvert on county highway,
4 miles south of Lanesboro, and 7-4
miles upstream from mouth.

Lat 43°43'19", long 91°58'43", NWcSEJi;
sec. 13, T.103 N. , R.10 W. , Filmore
County, at bridge to ball park in
Lanesboro, and 2.5 miles upstream from
mouth.

Lat 43°43'03", long 91°56'39", in SE^SWc
sec. 17, T.103 N. , R.9 W., Fillmore
County, at culvert on private road,
1.3 miles southwest of Whalan.

Lat 43°42'26", long 91054 '50", in NE^SE^
sec. 21, T.103 N. , R.9 W. , Fillmore
County, at bridge on county highway,
1.9 miles southeast of Whalan, and
2.4 miles upstream from mouth.

Lat 43049'26", long 91°57'00", in NE^SE^
sec. 7, T.104 N. , R.9 W., Fillmore
County, at culvert on State Highway
250, 2.0 miles west of Arendahl.

Lat 43°50'27", long 91°53'39", in SEINE'S
sec. 3, T.104 N. , R.9 W. , Fillmore
County, at bridge on County Highway
25, 1.3 miles northeast of Arendahl,
and 4.9 miles upstream from Hemingway
Creek.

.73

2.36

22.4

14.0

3.85

297

.08

7.80

.14

28.1

1958,
1959-64*
1965-73

1959-73

1962-73

1962-73

1959-73

1973

1959-73

1959-73

1959-73

1959-73

9-29-73

3-H-73

3-H-73

3-H-73

3-11-73

1973

8-23-73

3-H-73

3-11-73

3-11-73

9.04

al4.57

13.93

a!9.43

a!3.00

-

6.44

14.89

8.64

12.93

133

(/)

1,530

800

73

e5,000

20

175

15

900

Iowa River basin

05457080 Rose Creek
tributary near
Dexter, Minn.

Lat 43°42'11", long 92°44'35", in SE^SW^
sec. 22, T.103 N. , R.16 W. , Mower
County, at culvert on county highway,
0.2 mile upstream from mouth, and 2.2
miles southwest of Dexter.

1.17 1962-73 J3-H-73
1

9.30 135

Des Moines River basin

05474750

05474760

05475400

Beaver Creek trib
utary No. 2 near
Slayton, Minn.

Beaver Creek trib
utary above
Slayton, Minn.

Warren Lake
tributary near
Windom, Minn.

Lat 43°59'35", long 95°48'01", in NW^NWc
sec. 17, T.106 N., R.41 W. , Murray
County, at culvert on State Highway
30, 2.4 miles west of Slayton, and
3.2 miles upstream from mouth.

Lat 43°59'35", long 95°47'12", in NE^NE^
sec. 17, T.106 N., R.41 W. , Murray
County, at culvert on State Highway
30, 0.9 mile upstream from mouth, and
1.7 miles west of Slayton.

Lat 43°54'02", long 95°07'13", in SE^NE^
sec. 14, T.105 N., R.36 W. , Cottonwood
County, at culvert on U.S. Highway 71,
0.2 mile upstream from Warren Lake,
and 2.4 miles north of Windom.

4.25

2.20

1.39

1961-73

1961-73

1960-73

3-14-73

3-14-73

| 1973

|1

16.28

16.90

(d)

34

24

<30

* Also a low-flow partial-record station.
/ Discharge not determined.
? Operated as a continuous-record gaging station.
< .Less than. ;
a Backwater from ice .
d Peak stage did not reach bottom of gage.
e Estimated; gage height unknown.
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Annual maximum discharge at crest-stage partial-record stations during water year 1973—Continued

Station No. Station name Location
Drainage 

area
(sq mi)

Period 
of 

record

Annual maximum

Date
Gage 

height 
(feet)

Dis 
charge 
(cfs)

Des Moines River basin—Continued

05475800

05475900

05476010

05476900

Des Moines River
tributary near
Jackson, Minn.

Des Moines River
tributary No. 2
near Lakefield,
Minn.

Nelson Creek at
Jackson, Minn.

Pourmile Creek near
Dunnell, Minn.

Lat 43°4l'36", long 95°01'26", in NW^SE^
sec. 27, T.103 N., R.35 W. , Jackson
County, at culvert on county highway,
0.8 mile upstream from mouth, and 5-3
miles north of Jackson.

Lat 43°40'28", long 95°03'15", in SE^SE^
sec. 32, T.103 N., R.35 W. , Jackson
County, at culvert on County Highway
19, 1-9 miles upstream from mouth, and
5.8 miles east of Lakefield.

Lat 43°36'56", long 94°59'36", in NWcNWc
sec. 25, T.102 N., R.35 W. , Jackson
County, in flume spillway at inter
section of U.S. Highways 16 and 71, at
south edge of Jackson.

Lat 43°34'57", long 94°46'26", in SWVJW*c
sec. 2, T.101 N., R.33 W. , Martin
County, at bridge on State Highway 4,
0.6 mile upstream from mouth, and 1.6
miles north of Dunnell.

1.52

5.18

6.19

14.0

1960-73

1960-73

1959,
1964-73

1960-73

6-18-73

6-18-73

1973

6-18-73

13.09

4.90

(d)

11.35

7.6

22

<100

123

Big Sioux River basin

06482950

06482960

06483000

06483200

06483210

Mound Creek near
Hardwick, Minn.

Mound Creek
tributary at
Hardwick, Minn.

Rock River at
Luverne, Minn.

Kanaranzi Creek
tributary near
Lismore, Minn.

Kanaranzi Creek
tributary No. 2
near Wilmont,
Minn.

Lat 43°48'l8", long 96°12'47", in SE^SE^
sec. 15, T.104 N., R.45 W. , Rock
County, at culvert on county highway,
2.2 miles northwest of Hardwick.

Lat 43°46'05", long 96°12'44", in NE'sSE's
sec. 34, T.104 N. , R.45 W. , Rock
County, at culvert on U.S. Highway 75,
0.7 mile upstream from mouth, and 0.9
mile southwest of Hardwick.

Lat 43°39'15", long 96°12'03", in SWINE'S
sec. 11, T.102 N., R.45 W. , Rock
County, at bridge on Main Street
(County Highway 4) in Luverne.

Lat 43°45'4l", long 95°55'56", in SW^SVft;
sec. 31, T.104 N. , R.42 W. , Nobles
County, at culvert on county highway
adjacent to State Highway 91, 60 ft
upstream from mouth, and 1.2 miles
northeast of Lismore.

Lat 43°43'32", long 95°52'20", in SW^NWs
sec. 15, T.103 N., R.42 W. , Nobles
County, at culvert on County Highway
15 > 3-5 miles southwest of Wilmont,
and 3.7 miles upstream from mouth.

2.47

.19

440

.14

2.14

1959-73

1959-73

1911-14*
1972-73

1959-73

1966-73

3-14-73

3- 6-73

1973

9-29-73

3-14-73

7.73

a7.48

(d)

17.19

a4.89

27

24

<1,800

29

79

Little Sioux River basin

06603530 Little Sioux River
near Spafford,
Minn.

Lat 43°36'08", long 95°15'27", in NE^NE^
sec. 34, T.102 N. , R.37 W. , Jackson
County, at bridge on county highway,
1.6 miles downstream from Jackson
County ditch No. 11, and 5.8 miles
east of Spafford.

41.1 1962-73 3-14-73 a7.65 82

* Also a low-flow partial-record station.
7* Operated as a continuous-record gaging station.
< Less than.
a Backwater from ice.
d Peak stage did not reach bottom of gage.
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Discharge measurements at miscellaneous sites

Measurements of streamflow at points other than gaging stations are given in the following table. Those 
that are measurements of base flow are designated by an asterisk (*); measurements of peak flow by a dagger (/),

Discharge measurements made at miscellaneous sites during water year 1973

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured

(water 
years)

Measurements

Date Discharge 
(cfs)

Red River of the North basin

Toad River

Wild Rice
River

South Branch
Wild Rice
River

State ditch
No. 45

Middle River

Middle River

Middle River

Hay Creek

Roseau River

Otter Tail
River

Red River of
the North

Wild Rice
River

Wild Rice
River

Snake River

Snake River

Snake River

Roseau River

Red River of
the North

On line between sees. 29 and 32, T.137 N. ,
R.38 W. , Otter Tail County, at bridge
on County Highway 8, 4.5 miles north
east of Perham, Minn.

On line between sec. 13, T.144 N. , R.46
W. , and sec. 18, T.144 N. , R.45 W. ,
Norman County, at bridge on County
Highway 24, 0.3 mile south of State
Highway 31, and 3.2 miles southeast of
Ada, Minn.

On line between sees. 8 and 9, T.142 N. ,
R.45 W., Clay County, at bridge on
County Highway 63, 5.5 miles northeast
of Pelton, Minn.

On line between sees. 15 and 16, T.I'll
N. , R.46 W. , Clay County, at culvert
on State Highway 9, 3 miles south of
Pelton, Minn.

SVftjSVft; sec. 25, T.157 N. , R.46 W. , Mar
shall County, at County Highway 114,
5.8 miles southeast of Plorian and
10 miles west of Newfolden, Minn.

SENSE'S sec. 5, T.156 N. , R.46 W. , Mar
shall County, at county road 6.1 miles
southeast of Plorian, and about 11
miles west of Argyle, Minn.

NE^NE^ sec. 14, T.156 N. , R.47 W. , Mar
shall County, at County Highway 1, at
Alma, 7-4 miles east of Argyle, Minn.

NVftjNE*s sec. 6, T.162 N. , R.39 W. , Roseau
County, 150 ft upstream from mouth,
and 3.1 miles northeast of Roseau,
Minn.

NW\NEJs sec. 6, T.162 N. , R.39 W. , Roseau
County, at bridge on County Road 28,
about 600 ft below Hay Creek, and 3.3
miles northeast of Roseau, Minn.

_

_

al80

a45

_

_

_

_

_

L968-69

L945-51,
L965-72

L959-72

L959-72

1971-72

L971-72

L971-72

_

_

8-30-73

9-26-73

3-15-73
4- 4-73
9- 5-73

3-15-73
9- 5-73

11- 3-72

11- 3-72

11- 3-72

10-26-72

10-26-72
11-28-72
1- 4-73
2- 5-73
3-12-73
4-17-73
5-15-73
6-26-73
7-24-73
8-29-73

10.5

826

77.2
14.2

114

15.9
6.03

*.05

*.24

0

*1.20

*4.28
no. 5
*4.54
*4.77

268
•16.9
39.6
15.8
*2.56
16.0

Lake of the Woods basin

Pike River Vermilion 
Lake

Lat 47°39'36", long 92°l8'54", NE^NVft; 
sec. 25, T.60 N. , R.16 W. , St. Louis 
County, at bridge on County Road 373, 
8.5 miles downstream from Sandy River, 
and 5-4 miles west of Embarrass, Minn.

115 1954-65* 
1971

Mississippi River main stem

Mississippi 
River

Mississippi 
River

Gulf of 
Mexico

Gulf of 
Mexico

NEJsNEJs sec. 21, T.146 N. , R.30 W. , 
Beltrami County, 300 ft below dam at 
outlet of Cass Lake, and 7.5 miles 
northeast of Cass Lake, Minn.

NEWWc sec. 10, T.146 N. , R. 32 W. , 
Beltrami County, at bridge on County 
Road 12, 300 ft below dam, and 7.2 
miles east of Bemidji, Minn.

-

"

-

"

8-3-0-73 *47.5

(8-27-73 
19-19-73

8-27-73 
9-19-73

124 
446

182 
628

? Operated as a continuous-record gaging station. 
a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1973—Continued

Stream Tributary to Location
Drainage 

area 
<sq mi)

Measured

(water 
years)

Measurements

Data Discharge 
(cfs)

Sissabagamah Creek basin

Sissabagamah
Creek

Mississippi
River

NVPsNE^ sec. 20, T.47 N., R.26 W. , Aitkin
County, at bridge on State Highway
169, 2.0 miles upstream from mouth,
and 2.7 miles northeast of Aitkin,
Minn.

_ _ 8-29-73 *40.8

North Branch Two Rivers basin

North Branch
Two Rivers

Mississippi
River

On line between sees. 3 and 4, T.127 N. ,
R.30 W. , Morrison County, on county
highway, 2 miles east of Elmdale,
Minn.

_ 1970 10-17-72
9-12-73

*2.00
*.29

Platte River basin

Platte River

Skunk River

Skunk Creek

Platte River

Platte River

Mississippi
River

Platte River

Skunk River

Mississippi
River

Mississippi
River

Lat 45°59'43", long 94°12'31" in NE^NE^s
sec. 35, T.41 N. , R.31 W. , Morrison
County, at bridge on County Highway
43, 4.2 miles south of Preedhem, and
5 miles northwest of Pierz, Minn.

On line between sees. 20 and 21, T.4l N. ,
R.29 W. , Morrison County, at double
box culvert on County Highway 267, 2.6
miles southeast of Lastrup, Minn.

On line between sees. 20 and 21, T.40 N. ,
R.30 W. , Morrison County, at County
Highway 239, 1-5 miles southeast of
Genola, Minn.

NVPsNVPs sec. 31, T.40 N. , R.31 W. , Morri
son County, at bridge on County High
way 35, downstream from Rice Lake, and
6 miles southeast of Little Palls,
Minn.

NE^NVPs sec. 12, T.39 N. , .R.32 W. , Morri
son County, at bridge on County High
way 34, 4.7 miles north of Royalton,
Minn.

_

_

_

_

_

1969-70

1969-70

1938,
1963-65,
1969-70

1969-70

10-19-72
9-12-73

10-19-72
9- 3-73

10-18-72
7- 9-73
8-10-73
9-13-73

10-18-72
9-12-73

10-18-72
9-12-73

*60.4
*27.8

*9.00
5.88

*.45
.35
.24

*.12

*164
*99.3

*186
*106

Crow River basin

South Pork
Crow River

South Pork
Crow River

Crow River

Crow River

Lat 44°53'44", long 94°22'08", in SE^SVPs
sec. 31, T.117 N., R.29 W. , McLeod
County, at bridge on State Highways 15
and 22, at Otter Lake outlet in
Hutchinson, Minn.

NESSES; sec. 11, T.118 N. , R.25 W. , Wright
County, at bridge on Bridge Avenue in
Delano, Minn.

_

_

1947,
1965,
1967,
1969,
1971

1962-63,
1966-69,

1971

3-15-73

3-16-73

736

2,310

Mississippi River main stem

Mississippi
River

Gulf of
Mexico

Rum River

Rum River

Mississippi
River

Mississippi
River

Lat 45°11'30", long 93°23'4o", in NVPsNVft;
sec. 19, T.120 N., R.22 W. , Hennepin
County, at bridge on U.S. Highways 52
and 169, at Anoka, and at mile 871.3
upstream from Ohio River.

— _ 5-17-73 12,000

Rum River basin

Lat 46°09'37", long 93°45'46", in Slfa
sec. 33, T.43 N. , R.27 W. , Mille Lacs
County, at bridge on U.S. Highway 169
at Mille Lacs Lake outlet, at Vine-
land, Minn.

Lat 46°04'09", long 93°40'48", in SWJ«
sec. 31, T.41 N., R.26 W. , Mille Lacs
County, at bridge on State Highway 27,
at Onamia Lake outlet, at Onamia,
Minn.

a378

a4l4

1909-10,
1946-47,
1952-53,

1965,
1969,
1970,
1972

1910-13*
1946-47,
1952-53,

1965,

10-11-72
11- 8-72
12- 5-72
2- 6-73
4-10-73

10-11-72
11- 8-72
12- 5-72
2- 6-73

1968-70, 4-10-73

454
456

*413
#359
*430

506
494

*464
*398
*478

1972

a Approximately.
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Stream

Rum River

Tributary to Location
Drainage 

area 
(sq mi)

Measured
previously 

(water 
years)

Rum River basin — Continued

Mississippi
River

Lat 45°11'54", long 93°23'28", SE^SEJt;
sec.l, T.31 N. , R.25 W. , Anoka County,
at bridge on Main Street in Anoka,
4 50 ft downstream from dam, and 0.6
mile upstream from mouth.

1,580 1952,
1965,
1970

Measurements

Date

10-18-72
11-27-72
12-18-72
1-18-73
2-14-73
3-20-73
1-12-73
5-17-73
7-10-73
8- 2-73
8-30-73

Discharge 
(cfs)

1,020
1,090

719
780
694

5,750
1,480
1,540

*585
*573
*666

Rice Creek basin

Rice Creek Mississippi
River

Lat 45°05'30", long 93°15'47", on line
between sees. 1*1 and 15, T.30 N. , R.24
W. , Anoka County, at culvert on State
Highway 47 (University Avenue), at
north edge of Pridley, Minn.

_ 1969-72 10-18-72
11-24-72
12-14-72
1-17-73
2-13-73
3-16-73
4-11-73
5-H-73
7- 3-73
8- 1-73
8-31-73

•21.5
*56.5
*25.6
*14.2
•10.3
138
135
95-0

*56.0
*20.7
•8.21

Mississippi River main stem

Mississippi
River

Gulf of
Mexico

In sec. 20, T.28 N. , R.23 W. , Hennepin-
Ramsey County line, downstream from
U.S. Lock and Dam No. 1 and Minnehaha
Creek, upstream from Minnesota River,
and between Minneapolis and St. Paul,
Minn.

1924-25,
1935,

1938-39,
1941,
1943,

1945-50,
1954,

1957-59,
1961-70,

1972

8- 3-73
9-25-73

5,430
4,180

Minnesota River basin

Eagle Lake
tributary

Eagle Lake
tributary

Eagle Lake
tributary

Eagle Lake

Eagle Lake

Eagle Lake

SEJr; sec. 24, T.120 N. , R.35 W. , Kandiyohi
County, at culvert on Eagle Lake Road,
5.1 miles northeast of Willmar, Minn.

On line between sees. 13 and 24, T.120
N. , R.35 W. , Kandiyohi County, at
culvert on County Highway 93, 5.9
miles northeast of Willmar, Minn.

SWsSWi; sec. 18, T.120 N., R.34 W. ,
Kandiyohi County, at culvert on County
Highway 93, 6 miles northeast of
Willmar, Minn.

_

90.01

90.01

1972

1972

,

1972

10- 6-72
10-30-72
11-17-72
1- 3-73
2- 2-73
3- 2-73
3-14-73
4- 6-73
5- 8-73
5-25-73
6-29-73
8- 3-73
9- 7-73

10- 6-72
10-30-72
11-17-72
1- 3-73
2- 2-73
3- 2-73
3-14-73
4- 6-73
5- 8-73
5-25-73
6-29-73
8- 3-73
9- 7-73

10- 6-72
10-30-72
11-17-72
1- 3-73
2- 2-73
3- 2-73
3-14-73
4- 6-73
5- 8-73
5-25-73
6-29-73
8- 3-73
9- 7-73

«.01
«.01
«.01
0
0
*.07
*.87
*.06
*.06
*.68
0
0
«.01

«.01
0
0
0
0
0
*.24
*.01
*.01
*.01
0
0
0

*.03
«.01
0
0
0
0
*.05
0
*.05
0
0
0
0
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Discharge measurements made at miscellaneous sites during water year 1973—Continued

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured

(water 
years)

Measurements

Date
Discharge 

(cfs)

Minnesota River basin—Continued

Eagle Lake
tributary

Eagle Lake
tributary

Eagle Lake
tributary

Eagle Lake
tributary

Eagle Lake
tributary

Minnesota
River

Eagle Lake

Eagle Lake

Eagle Lake

Eagle Lake

Eagle Lake

Mississippi
River

SEJ&SEJ& sec. 18, T.120 N. , R.34 W. ,
Kandiyohi County, at culvert on County
Highway 93, 6 miles northeast of
Willmar, Minn.

NVRcNEls; sec. 19, T.120 N. , R.34 W. ,
Kandiyohi County, at corrugated pipe
culvert on County Highway 93 > 6 miles
northeast of Willmar, Minn.

NEJuSEJu sec. 19, T.120 N. , R.34 W. ,
Kandiyohi County, at concrete pipe
culvert on County Highway 9, 700 ft
south of the junction of County High
ways 9 and 93, and 5.8 miles northeast
of Willmar,, Minn.

NWcNEJs sec. 30, T.120 N. , R.34 W. ,
Kandiyohi County, at culvert on County
Highway 9» Just south of Junction of
County Highways 9 and 26, and 5.3
miles northeast of Willmar, Minn.

NE^SE^ sec. 25, T.120 N. , R.35 W. ,
Kandiyohi County, at corrugated pipe
culvert on county road about 100 ft
west of Junction with County Highway
9, and 4.2 miles northeast of Willmar,
Minn.

NEWs sec. 21, T.110 N. , R.26 W. ,
Nicollet County, at bridge on State
Highway 99, in St. Peter, Minn.

90.03

_

_

_

_

_

1972

1972

1972

1972

1972

_

10- 6-72
10-30-73
11-17-72
1- 3-73
2- 2-73
3- 2-73
3-14-73
4- 6-73
5- 8-73
5-25-73
6-29-73
8- 3-73
9- 7-73

10- 6-72
10-30-72
11-17-72
1- 3-73
2- 2-73
3- 2-73
3-1^-73
4- 6-73
5- 8-73
5-25-73
6-29-73
8- 3-73
9- 7-73

10- 6-72
10-30-72
11-17-72
1- 3-73
2- 2-73
3- 2-73
3-14-73
4- 6-73
5- 8-73
5-25-73
6-29-73
8-13-73
9- 7-73

10- 6-72
10-30-72
11-17-72
1- 3-73
2- 2-73
3- 2-73
3-14-73
4- 6-73
5- 8-73
5-25-73
6-29-73
8- 3-73
9- 7-73

10- 6-72
10-30-72
11-17-72
1- 3-73
2- 2-73
3- 2-73
3-14-73
4- 6-73
5- 8-73
5-25-73
6-29-73
8- 3-73
9- 7-73

3-14-73

*.06
*.10
*.09
*.03
*.02
*.06
•.15
*.06
*.03
«.13
*.03
*.05
*.04

0
0
0
0
0
0
*.01
0
0
0
0
0
0

.02

.02

.02

.02

.13

.03

.01

.17
0
0
0

*.03
*.02
.02

0
0
.07
.51
.02
.02
.27

0
0
0

*.01
«.01
*.01
0
0
0
*.82
*.06
*.08
*.02
0
0
0

18,800

St. Croix River basin

Knife River Snake River On line between sees. 9 and 10, T.40 N., 
R.24 W. , Kanabec County, at County 
Highway 8, 0.7 mile upstream from 
Knife Lake, and 6 miles southwest of 
War man, Minn.

1969 11-14-72 46.7



202 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

Discharge measurements made at miscellaneous sites during water year 1973 — Continued

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured

(water 
years)

Measurements

Date
Discharge 

(cfs)

St. Croix River basin—Continued

Knife River

St. Croix
River

Snake River

Mississippi
River

WANE'S sec. 15, T.40 N. , R.24 W. , Kanabec
County, at bridge on County Highway
19, 200 ft downstream from Knife Lake,
and 4.8 miles north of Mora 3 Minn.

SE^SE^ sec. 9, T.26 N. , R.20 W. , Pierce
County, at bridge on U.S. Highway 10,
at Prescott, Wis., about 500 ft up
stream from mouth.

a90

a7,650

1972

1928-30,
1932-39,
1946-48,

1950,
1953-57,
1959-72

11-14-72

3-30-73

20.3

13,800

Vermillion River basin

Vermillion
River

Mississippi
River

Lat 44°43'12" J long 92°51'57", in SE^SVPs
sec. 33, T.115 N., R.17 W. , Dakota
County, at bridge on County Highway 4y
in Hastings, 0.7 mile upstream from
mill dam, and 3 miles upstream from
Vermillion Slough.

195 1935-38,
1940-41,
1942-47*

1949,
1952,

1965-72

10-16-72
11-16-72
12-14-72
1-16-73
2-12-73
3- 9-73
4- 9-73
5-14-73
7- 2-73
7-30-73
9- 4-73

*47.4
60.7
33.2
32.4
34.3

600
*90.3
109
*47.5
*57.1
*40.6

Cannon River basin

Cannon River

Cannon River

Mississippi
River

Mississippi
River

Lat 44°l8'28", long 93°16'22", in SVPsNE^
sec. 30, T.110 N., R.20 W. , Rice
County, at mill dam, 0.1 mile upstream
from State Highway 3, 0.3 mile up
stream from Straight River, in
Faribault, Minn.

NE^NE^ sec.l, T.lll N. , R.20 W. , Rice
County, at 6th Street bridge in
Northfield, Minn.

a34l

_

1965-72

1972

3-20-73
3-30-73

5- 2-73

890
680

7,510

Mississippi River main stem

Mississippi
River

Mississippi
River

Mississippi
River

Mississippi
River

Gulf of
Mexico

Gulf of
Mexico

Gulf of
Mexico

Gulf of
Mexico

S%SE% sec. 17, T.110 N. , R.9 W. , Buffalo
County, at U.S. Corps of Engineers
lock and dam No. 4 at Alma, Wis.

At lock and dam No. 5, Winona County,
near Whitman, Minn.

In sec. 8, T.106 N. , R.5 W. , Trempeleau
County, at lock and dam No. 6 at
Trempeleau, Wis.

At lock and dam No. 8, Vernon County,
near Genoa, Wis.

a57,100

58,800

_

-

1930-31*
1944,
1946,
1965,
1969,
1972

1935-36,
1938,
1941,
1945,
1946,

1965-66

L936-37J,
1945,
1952,
1970

L966-68

3-19-73
3-26-73

3-20-73
3-27-73

5- 9-73
5-15-73

3-29-73

137,000 .
89,200

138,000
93,900

80,600
73,900

97,600

Operated as a continuous-record gaging station. 
a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1973—Continued

203

Stream Tributary to Location
Dralnaga 

area 
(sq ml)

Measured 
previous ly 

(water 
years)

Measurements

Date Discharge 
(cfs)

Bassett Creek basin

Bassett Creek

North Fork
Bassett Creek

South Fork
Bassett Creek

Bassett Creek

Mississippi
River

Bassett Creek

Bassett Creek

Mississippi
River

VPs sec. 28, T.118 N. , R.21 W., Hennepin
County, at bridge on County Highway
66, in Golden Valley, Minn. , and 0.2
mile west of underpass on State High
way 100.

NWi; sec. 21, T.118 N. , R.21 W. , Hennepin
County, at culvert on 34th Avenue
North at Crystal, Minn., and 0.8 mile
upstream from mouth.

Near center of VPs sec. 19, T.29 N. , R.24
W., Hennepin County, at culvert on
Olsen Memorial Highway, 0.25 mile east
of State Highway 100, in Golden •
Valley, Minn.

SE* sec. 20, T.29 N. , R.24 W., Hennepin
County, at Fruen Mill, Minneapolis,
Minn. , and 700 feet downstream from
Glenwood Avenue.

_

_

_

41.6

1963-72

1963-72

1963-69,
1971-72

1952,
1954-55,
1963-72

10-17-72
11-20-72

3-22-73
5-10-73
6- 7-73
7-13-73
8-16-73
9-21-73

10-17-72
11-20-72
3-22-73
5-10-73
6- 7-73
7-13-73
8-16-73
9-21-73

10-17-72
11-20-72
3-22-73
5-10-73
6- 7-73
7-13-73
8-16-73
9-21-73

10-17-72
11-20-72
3-22-73
5-10-73
6- 7-73
7-13-73
8-16-73
9-21-73

*6.00
*9.07
34.6
23.7

•15.6
*7.05
11.3
•6.10

*.4l
*.47
1.07
1.35
*.26
*.05
2.64
0

•1.11
*.95
1.55
1.70
*.90
*.8l
1.52
*.91

*5.59
•10.6
42.1
11.0
23.1
*6.27
20.6
*6.44
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Low-flow investigations in the Little Fork River basin

Two series of discharge measurements were made to determine variations of base flow in the Little Fork 
River basin. The first series of measurements, made October 16-20, 1972, should be near base flow. The only 
precipitation for the ten days preceeding the measurements was 0.2 to 0.6 inch of rain on Oct. 10 and 11. The 
second series of measurements, made September 19-21, 1973, are base flow because less than 0.1 inch of rain 
fell in the basin for the 12 days preceeding the measurements.

Discharge measurements made in the Little Fork River basin, Minn., during water year 1973

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured: 
previously 
(water i 
years)|

Measurements

Date Discharge 
(cfs)

Little Fork 
River

Little Fork 
River

Rice River

Rice River

Johnson 
Creek

Rice River

Rice River 

Rice River

Rice River

Rice River

Flint Creek

Little Fork 
River

Sturgeon River

Shannon River

East Branch 
Sturgeon 
River

Rainy River

Rainy River

Little Fork 
River

Little Fork 
River

Rice River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Little Fork 
River

Rainy River

Little Fork 
River

Sturgeon 
River

Sturgeon 
River

NEJ&NEli; sec. 19, T.62 N. , R.17 W. , St. 
Louis County, at bridge on County Road 
420, 7 miles east of Cook, Minn.

SEINE'S sec. 19, T.62 N. , R.19 W. , St. 
Louis County, at bridge on U.S. High 
way 53, 0.6 mile west of Cook, Minn.

NE^SE^ sec. 12, T.60 N. , R.l8 W. , St. 
Louis County, at bridge on County Road 
405, 4 miles northwest of Britt, Minn.

SVPsSWic sec. 4, T.60 N. , R.18 W. , St. 
Louis County, at bridge on U.S. High 
way 53 , 5 miles south of Angora, Minn.

SEJ&SEli; sec. 31, T.61 N. , R.18 W., St. 
Louis County, at triple culverts on 
County Highway 111, 1.7 miles south 
west of Idington, Minn.

NE^SE^ sec. 30, T.61 N. , R . 18 W. , St. 
Louis County, at bridge on County 
Highway 779, 1.1 miles west of 
Idington, Minn.

NVPsNEic sec. 19, T.61 N. , R.18 W. , St. 
Louis County, at bridge on County 
Highway 113, 1-9 miles southwest of 
Shermans Corner and 2.6 miles south 
west of Angora, Minn.

SE^SWic sec. 9, T.61 N. , R.18 W. , St. 
Louis County, at bridge on County 
Highway 22, 0.6 mile west of Angora, 
Minn.

NWlsSVPs sec. 32, T.62 N. , R.18 W. , St. 
Louis County, at bridge on U.S. High 
way 53, 3-5 miles south of Cook, Minn.

NVPsNEic sec. 28, T.62 N. , R.19 W. , St. 
Louis County, at bridge on County 
Highway 25, 0.6 mile upstream from 
mouth, and 9 miles southeast of 
Meadow Brook, Minn.

SE^SVPs sec. 18, T.62 N. , R.19 W. , St. 
Louis County, at bridge on County Road 
500, 6 miles west of Cook, Minn.

NE^NVft; sec. 16, T.62 N. , R.20 W. , St. 
Louis County, at bridge on State High 
way 1, 2.5 miles east of Meadow Brook, 
and 8.5 miles southwest of Gheen, 
Minn.

SVftiNEls sec. 25, T.60 N., R.21 W. , St. 
Louis County, 0.3 mile west of County 
Highway 766, above mouth of Shannon 
River, and 3.7 miles east of Side 
Lake, Minn.

NWlsSEli; sec. 25, T.60 N. , R.21 W. , St. 
Louis County, 0.3 mile west of County 
Highway 766, at mouth, and 3.8 miles 
east of Side Lake, Minn.

SE^SEls sec.l, T.59 N. , R.20 W. , St. 
Louis County, at bridge on County 
Highway 445, 11 miles northwest of 
Mountain Iron, Minn.

1972

1950, 
1958-72

1958-62, 
1971-72

1971-72

1971-72

1971-72 

1971-72

1971-7f '

1972

1970-72

i

i

10-17-72 
9-20-73

*10-17-72 
9-20-73

10-16-72 
9-19-73

10-17-72 
9-19-73

10-16-72 
9-19-73

10-18-72 
9-19-73

10-18-72 
9-19-73

10-18-72 
9-19-73

10-18-72 
9-19-73

9-20-73

10-19-72 
9-20-73

*10-19-72 
9-20-73

10-19-72 
9-20-73

10-19-72 
9-20-73

10-19-72 
9-19-73

18.6 
8.80

28.2 
9.33

.24 
0

22.7 
24.1

9.52 
5.29

37-2 
26.0

34.5 
28.7

38.6 
29-7

43-5 
33.4

43.3

9.57 
5.44

110 
52.8

57.2 
39.2

26.9 
15.5

8.61 
3.99

* Also published under measurements made at low-flow partial-record stations.
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Discharge measurements made in the Little Fork River basin, Minn., during water year 1973—Continued

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
previously 
(water 
years)

Measurements

Date Discharge 
(cfs)

Boriin Creek

East Branch
Sturgeon
River

Sturgeon
River

Dark River

Dark River

Dark River

Sturgeon
River

Sturgeon
River

Sand Creek

Bear River

Bear River 
tributary

Bear River
tributary
No. 2

Bear River
tributary

Bear River

Bear River

Stony Brook

East Branch
Sturgeon
River

Sturgeon
River

Little Pork
River

Sturgeon
River

Sturgeon
River

Sturgeon
River

Little Pork
River

Little Pork
River

Sturgeon
River

Sturgeon
River

Bear River

Bear River

Bear River

Sturgeon
River

Sturgeon
River

Bear River

SENSE'S sec. 9, T.59 N. , R.20 W. , St.
Louis County, at bridge on State High
way 73, 7 miles north of Chisholm,
Minn.

SWsSWJfi sec. 34, T.60 N. , R.20 W. , St.
Louis County, at bridge on State High
way 73, 7-5 miles southeast of Side
Lake, Minn.

Lat 47°40'25", long 92°54'00", in NEJsNWJc
sec. 20, T.60 N., R.20 W. , St. Louis
County, 1000 feet upstream from County
Highway 65, and 11.5 miles north of
Chisholm, Minn.

SEJsSWJs sec. 33, T.60 N. , R.19 W. , St.
Louis County, at bridge on County High
way 25, 0.6 mile upstream from Dark
Lake, and 10.5 miles northwest of
Mountain Iron, Minn.

N*s sec. 30, T.60 N. , R.19 W. , St. Louis
County, at bridge on County Highway 65,
1.9 miles downstream from Dark Lake,
and 10 miles east of Side Lake, Minn.

Lat 47°41'27", long 92°49'15", SWsSWt;
sec. 12, T.60 N. , R.20 W. , St. Louis
County, on right bank 50 feet down
stream from remains of abandoned high
way bridge, and 12.2 miles northeast
of Chisholm, Minn.

NINE'S sec. 3, T.6l N. , R.20 W. , St.
Louis County, at bridge on County High
way 111, 0.5 mile downstream from Dark
River, and 9.8 miles west of Idington,
Minn.

SENSE'S sec. 35, T.62 N. , R.21 W. , St.
Louis County, at bridge on County Road
87, 6 miles southwest of Meadow Brook,
Minn.

NEJsNEJs sec. 3, T.61 N. , R.21 W. , St.
Louis County, at bridge on County Road
87, 5 miles southwest of Meadow Brook,
Minn.

SVftiSVft; sec. 3, T.60 N. , R.23 W. , Itasca
County, at culvert on County Highway
52, 11.5 miles northwest of Side Lake,
Minn.

SEJsSEJs sec. 6, T.60 N. , R.23 W. , Itasca 
County, at culvert on County Road 544,
13-5 miles northwest of Side Lake,
Minn.

NEJtSEJs sec. 6, T.60 N. , R.23 W. , Itasca
County, at culverts on County Road 544,
14 miles northwest of Side Lake, Minn.

NOSE'S sec. 22, T.6l N. , R.23 W. , Itasca
County, at bridge on the Dahlberg Road,
7 miles southwest of Togo, Minn.

SEJsNEJs sec. 30, T.61 N. , R.22 W. , Itasca
County, at bridge on State Highway 65,
6 miles southwest of Bear River, Minn.

SENSE'S sec. 14, T.61 N. , R.22 W. , Itasca
County, at bridge on County Highway
528, 1.2 miles southwest of Bear River,
Minn.

SEJsSWi; sec. 7, T.6l N. , R.21 W. , St. Louis
County, at culvert on County Highway
22, at Bear River, Minn.

187

50.6

L942-73^

1942-61*
1966-72

1972

1972

1972

1972

1972

1972

1972

1972

10-19-72
9-19-73

10-19-72
9-19-73

10-18-72
9-20-73

10-19-72
9-19-73

10-18-72
9-19-73

10-18-72
9-19-73

10-18-72
9-20-73

10-18-72
9-20-73

10-18-72
9-20-73

10-16-72
9-21-73

10-16-72 
9-21-73

10-16-72
9-21-73

10-16-72
9-21-73

10-17-72
9-21-73

10-17-72
9-21-73

10-17-72
9-21-73

2.60
1.49

13.8
9.38

109
66.6

9.48
9-19

15.0
11.8

21.7
18.6

148
90.8

169
100

9.54
4.61

11.9
7.19

4.89 
3.25

2.47
1.74

6.63
1.90

41.6
24.0

55.8
35.1

7.48
3-80

Continuous-record gaging station.
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Discharge measurements made in the Little Pork River basin, Minn., during water year 1973—Continued

Stream Tributary to Location
Dralnaga 

area 
(sq mi)

Measured 
previously 
(watar 
years)

Measurements

Data Discharge 
(cfs)

Bear River

Sturgeon
River

Little Fork
River

Willow River

Willow River

Little Fork
River

Valley River

Valley River

Prairie Creek

Little Pork
River

Little Fork
River

Nett Lake
River

Nett Lake
River

Ester Brook

Cross River

Beaver Brook

Sturgeon
River

Little Pork
River

Rainy River

Little Pork
River

Little Fork
River

Rainy River

Little Pork
River

Little Fork
River

Little Pork
River

Rainy River

Rainy River

Little Pork
River

Little Pork
River

Little Pork
River

Little Pork
River

Little Pork
River

On line between sees. 9 and 16, T.62 N. ,
R.21 W. , St. Louis County, at bridge
on County Highway 5, 1.5 miles east of
Togo, Minn.

On line between sec. 9 and 16, T.62 N. ,
R.21 W. , St. Louis County, at bridge
on State Highway 1, 6 miles northeast
of Togo, Minn.

SWuSWc sec. 33, T.63 N. , R.21 W. , St.
Louis County, at bridge on County
Highway 114, 4.7 miles northwest of
Meadow Brook, Minn.

SWuNWu sec. 7, T.63 N. , R.20 W. , St.
Louis County, at bridge on County Road
76, 6 miles west of Gheen, Minn.

SE^SE^ sec. 2, T.63 N. , R.22 W. ,
Koochiching County, 0.5 mile upstream
from mouth, and 1.2 miles south of
Silverdale, Minn.

NWuNWi; sec. 3, T.63 N. , R.22 W.,
Koochiching County, at bridge on State
Highway 65, 1.5 miles north of Rauch,
Minn.

SENSE'S sec. 2, T.62 N. , R.23 W. , Itasca
County, at culvert on the Holstrum
Spur Trail, 6 miles northwest of Togo,
Minn.

SEINE'S sec. 7, T.63 N. , R.22 W. ,
Koochiching County, at bridge on
County Highway 57, 2 miles west of
Rauch, Minn.

N*s sec. 30, T.61 N. , R.22 W. ,
Koochiching County, about 1.5 miles
upstream from mouth, and 1 miles
northwest of Rauch, Minn.

SWsSE^ sec. 31, T.65 N. , R.23 W. ,
Koochiching County, 1.5 miles down
stream from Gardner Brook, and 12
miles southwest of Nett Lake, Minn.

NW^NE^ sec. 13, T.66 N. , R.25 W. ,
Koochiching County, at bridge on State
Highway 65, 13 miles east of Big
Palls, Minn.

SWuNWi; sec. 18, T.65 N. , R.22 W. ,
Koochiching County, at bridge on
Indian Service Road, 6 miles west of
Nett Lake, Minn.

SE^SEJc sec. 8, T.66 N., R.24 W. ,
Koochiching County, at bridge on
County Highway 8, 13.2 miles southeast
of Littlefork, Minn.

NEyjEJi; sec. 20, T.67 N. , R.21 W. ,
Koochiching County, at bridge on
County Highway 8,9 miles southeast of
Littlefork, Minn.

SWsSEJij sec. 36, T.68 N. , R.25 W. ,
Koochiching County, at bridge on
•County Road 73, 5 miles southeast of
Littlefork, Minn.

NEJqSEii; sec. 36, T.68 N. , R.21 W. ,
Koochiching County, at bridge on
forest road, 9 miles southwest of
Ray, Minn.

1970-72

1970-72

1972

1972

1972

1970-72

1972

1972

1970-72

1972 !

1972

1972

"10-17-72
9-21-73

"10-19-72
9-20-73

10-20-72
9-21-73

10-20-72
9-21-73

10-20-72
9-21-73

10-18-72
9-19-73

10-17-72
9-21-73

"10-20-72
9-21-73

10-20-72

10-18-72
9-19-73

10-18-72
9-19-73

10-18-72
9-19-73

"10-17-72
9-20-73

10-18-72
9-20-73

10-17-72
9-20-73

10-17-72
9-20-73

* Also published under measurements made at low-flow partial-record stations.

68.6
10.2

116
168

268
210

5.22
2.72

15.8
3.10

112
237

5.38
1.13

12.9
6.19

10.3

181
229

532
269

73.1
.51

71.5
2.35

2.90
.51

11. 0
8.38

17.8
3.21
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Discharge measurements made in the Little Pork River basin, Minn., during water year 1973—Continued

Stream

Beaver Brook

Little Pork
River

Tributary to Location

Little Pork
River

Rainy River

On line between sees. 2 and 11, T.68 N. ,
R.25 W. , Koochiching County, at
bridge on State Highway 217, 1.5 miles
east of Littlefork, Minn., and 1.6
miles upstream from mouth.

NWsNWi; sec. 6, T.'69 N. , R.25 W. ,
Koochiching County, 2.3 miles south
west of Pelland, Minn., and about 4
river miles upstream from mouth.

Drainage 
area 

(sq mi)

Measured
previous!) 

(water 
years)

1970-72

Measurements

Date

•10-16-72
9-20-73

10-17-72

Discharge 
(cfs)

30. 4
5.M

764

• Also published under measurements made at low-flow partial-record stations.
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Low-flow investigations in the Des Moines River basin

Nine discharge measurements were made in the Des Moines River basin during Oct. 10-12, 1972 to study 
variations of base flow. No measurable precipitation was recorded in the area following Oct. 6, when rainfall 
averaged about 1.4 inches. There was sufficient time after the Oct. 6 rain for most surface runoff to be 
drained, therefore all discharges should represent base flow.

Discharge measurements made in the Des Moines River basin, Minn., Oct. 10-12, 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured

(water 
years)

Measurements

Date
Discharge 

(cfs)

Beaver Creek Des Moines Lat 44°03'30", long 95°43'08", in
River sec.24, T.107 N., R.41 W., Murray

County, at bridge on county road, 2.8 
miles southwest of Currie, Minn.

Lime Creek Des Moines Lat 43°56'58", long 95°31'71", at Common 
River Corner of sees.27, 28, and 33,

T.106 N., R.39 W., Murray County, 
at bridge on County Highway 6, 0.6 mile 
upstream from mouth, and 6.2 miles east 
of Avoca, Minn.

Des Moines Mississippi Lat 44°03'30", long 95°43'08", near 
River River center of sec.20, T.105 N., R.38 W.,

Cottonwood County, at Talcott Lake 
outlet, 3.2 miles northeast of Dundee, 
Minn.

Okabena Creek Heron Lake Lat 43°44'38 M , long 95°18'54", on line 
Outlet between sees.7 and 8, T.103 N., R.37 

W., Jackson County, at bridge on 
County Highway 9, 0.3 mile north of 
Okabena, Minn.

Jack Creek Heron Lake Lat 43°46'10", long 95°18'54", on line 
Outlet between sees.31 and 32, T.104 N., 

R.37 W., Jackson County, at bridge 
on County Highway 9, 1.8 miles south 
of Heron Lake, Minn.

Heron Lake Des Moines Lat 43°48'10", long 95°16'30", on line 457 
Outlet River between sees.21 and 22, T.104 N.,

R.37 W., Jackson County, 0.5 mile 
downstream from outlet dam, 12 miles 
upstream from Des Moines River, and 
2 miles east of Heron Lake, Minn.

Des Moines Mississippi Lat 43°51'30", long 95°06'55", in NESjNWJ 
River River sec.36, T.105 N., R.36 W., Cottonwood

County, at bridge on State Highway 60, 
and at Windom, Minn.

East Pork Des Des Moines Lat 43°34'08", long 94°38'04", on line a!55 
Moines River River between sees.11 and 12, T.101 N.,

R.32 W., Martin County, at bridge on 
County Highway 67, 2.4 miles north 
of Ceylon, Minn.

Des Moines Mississippi Lat 43°33'42", long 94°57'14", on line a!270 
River River between sees.7 and 8, T.101 N.,

R.35 W., Jackson County, at bridge on 
County Highway 25, 0.2 mile downstream 
from Stony Brook, and 4.4 miles 
southwest of Jackson, Minn.

* Also published under measurements made at low-flow partial-record stations, 
/ Continuous-record gaging station.

1969-70, 
1972

1969-70, 
1972

1963-70, 
1972

1969-70

1969-70

1930-43?

1946,
1961,
1969

1971-72

*10-10-72

*10-10-72

10-10-72

*10-ll-72

*10-ll-72

*10-ll-72

10-11-72

* 10-12-72

10-12-72

6.85

3.84

16.0

5.89

4.80

8.37

34.8

2.97

48.8
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Low-flow investigations in the Big Sioux and Little Sioux River basins
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Seventeen discharge measurements were made in the Big Sioux and Little Sioux River basins during Oct. 
12-14, 1972. The measurements were made to further define how base flow varies in southwestern Minnesota. 
No measurable precipitation was recorded in the area following Oct. 6, when rainfall averaged about 1 inch. 
There was sufficient time after the Oct. 6 rain for any surface runoff to be drained before the small.streams 
were measured, therefore all flows are considered ground-water effluent.

Discharge measurements made in the Big Sioux and Little Sioux River basins, Minn., Oct. 12-14, 1972

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
previously 
(water 
years)

Measurements

Date Discharge 
(cfs)

Flandreau
Creek

Pipe stone
Creek

Split Rock
Creek

Beaver Creek

Little Beaver
Creek

Beaver Creek

Rock River

Chanarambie
Creek

Rock River

Champepadan
Creek

Elk Creek

Ash Creek

Big Sioux
River

Split Rock
Creek

Big Sioux
River

Big Sioux
River

Beaver Creek

Big Sioux
River

Big Sioux
River

Rock River

Big Sioux
River

Rock River

Rock River

Rock River

Lat 44°04'54", long 96°26'27", in NE&JWs
sec. 13, T.107 N., R.47 W., Pipestone
County, at bridge on County Highway 13,
3.5 miles northwest of Cazenovia, Minn.

Lat 43°58'49", long 96°26'08", on line
between sees. 13 and 24, T.106 N.,
R.47 W., Pipestone County, at bridge
on County Highway 55, 6.1 miles
southwest of Pipestone, Minn.

Lat 43°46'36", long 96°26'13", on line
between sees. 26 and 35, T.104 N.,
R.47 W., Rock County, at bridge on
county road, 5.4 miles southwest of
Jasper, Minn.

Lat 43°39'35", long 96°18'51", on line
between sees. 2 and 11, T.102 N.,
R.46 W., Rock County, at bridge on
County Highway 5, 5.4 miles west of
Luverne, Minn.

Lat 43°39'36", long 96°16'50", on line
between sees. 6 and 7, T.102 N.,
R.45 W., Rock County, at bridge on
County Highway 5, 3.8 miles west of
Luverne, Minn.

Lat 43°35 I 31", long 96°25'55", on line
between sees. 35 and 36, T.102 N.,
R.47 W., Rock County, at bridge on
State Highway 23, 3.8 miles southwest
of Beaver Creek, Minn.

Lat 43°52' 14", long 96°08'27", in SW^NW^
sec. 28, T.105 N., R.44 W., Pipestone
County, at bridge on County Highway
10, 1.7 miles upstream from Chanarambie
Creek, and at west edge of Edgerton,
Minn.

Lat 43°52'14", long 96°07'23", in NW^SWSj
sec. 27, T.105 N., R.44 W., Pipestone
County, at bridge on County Highway 1,
1 mile upstream from mouth, and in
Edgerton, Minn.

Lat 43 43 '04", long 96 09 '51", on line
between sees. 18 and 19, T.103 N.,
R.44 W., Rock County, at bridge on
County Highway 8, 4.3 miles southeast
of Hardwick, Minn.

Lat 43°30'01", long 96°07'59", in NE^SE^
sec. 20, T.103 N., R.44 W., Rock County,
at bridge on County Highway 9, 1.2
miles upstream from mouth, and 5.8
miles southeast of Hardwick, Minn.

Lat 43°36'11", long 96°10'22", on line
between sec. 25, T.102 N., R.45 W.,
and sec. 30, T.102 N., R.44 W., Rock
County, at bridge on County Highway 9,
4 miles southeast of Luverne, Minn.

Lat 43°32'57", long 96°11'46", in NE^SE^
sec. 14, T.101 N., R.45 W., Rock County,
at bridge on county road, 0.7 mile
north of Ash Creek, Minn.

92.2

113

310

35.5

12.8

84.6

121

72.0

312

75.5

62.0

13.4

1971

1971

1969-70

1969-70

1969-70

1969-70

1969-70

1969-70

1969-70

1969-70

1969-70

1969-70

* 10-14-7 2

*10-14-72

*10-13-72

*10-13-72

*10-13-72

*10-13-72

*10-14-72

* 10-14-7 2

*10-14-72

*10-13-72

*10-13-72

*10-13-72

3.74

4.10

11.6

0.31

0

1.50

4.42

1.80

14.8

3.94

2.00

0

* Also published under measurements made at low-flow partial-record stations.
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Discharge measurements made in the Big Sioux and Little Sioux River basins, Minn., Oct. 12-14, 1972—Continued

Stream Tributary to Location
Drainage 

area 
(sq mi)

Measured 
previously 

(water 
years)

Meeeurements

Date Discharge 
(cfs)

Kanaranzi
Creek

Mud Creek

Little Rock
River

Little Sioux
River

West Fork
Little Sioux
River

Rock River

Rock River

Rock River

Big Sioux
River

Little Sioux
River

Lat 43°30'01", long 96°07'12", on line
between sec. 4, T.100 N., R.44 W., and
sec. 33, T.101 N., R.44 W., Rock County,
at bridge on county road on Iowa-
Minnesota border, 5.3 miles southwest
of Kanaranzi, Minn.

Lat 43030-53", long 96°20'27", on line
between sees. 27 and 34, T.101 N.,
R.46 W., Rock County, at bridge on
county road, 1.2 miles southeast of
Hills, Minn.

Lat 43°30 '00", long 95O50'57", in SE^SW^
sec. 35, T.101 N., R.42 W., Nobles
County, at bridge on county road on
Iowa -Minnesota border, 8 miles west
of Bigelow, Minn.

Lat 43°36'08", long 95O 15'27", in NE^NEii
sec. 34, T.102 N., R.37 W., Jackson
County, at bridge on county road, 1.6
miles downstream from Jackson County
ditch No. 11, and 5.8 miles east of
Spafford, Minn.

Lat 43°30'02", long 95°16'46", in SE^SEii
sec. 33, T.101 N., R.37 W., Jackson
County, at bridge on County Highway
62, 3.3 miles southeast of Sioux
Valley, Minn.

192

25.9

91.5

41.1

106

1969-70

1969-70

1971

1962-67
1969-70

1971

*10-13-72

*10-13-72

*10-12-72

*10-12-72

*10-12-72

7.02

0

1.21

0.27

1.49

* Also published under measurements made at low-flow partial-record stations.
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Figur* 3.— Mop showing locotion of water-quality stations.



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04010500 PIGEON RIVER AT MIDDLE FALLS, NEAR GRAND PORTAGE, MINN.

LOCATION.--Lat 48°00'44", long 89°36'58", in NE^s sec.24, T.64 N., R.6 E., Cook County, at gaging station on 
right bank 400 ft (122 m) upstream from Middle Falls, 2.5 mi (4.0 km) upstream from Grand Portage Port of 
Entry, 3.5 mi (5.6 km) upstream from mouth, and 4.7 mi (7.6 km) northeast of village of Grand Portage.

DRAINAGE AREA.--600 mi 2 (1,554 km 2 ).
PERIOD OF RECORD.--Water temperatures: October 1970 to September 1973.
EXTREMES, current year.--Water temperatures: Maximum, 21.5°C July 9; minimum, freezing point on many days 

during winter period.
Period of record.--Water temperatures: Maximum, 22.0°C Aug. 20, 1972; minimum, freezing point on many 

days during winter period.

213

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13 
U
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

OCT

8.0
8.5
10.5
10.5

9.0

5.5

7.5 
6.0 
6.5

5.0 
2.5 
0.5 
0.5 
1.0

1.0 
1.5

3.5
6.0

1.5 
2.5

TEMPERATURE (DEG. C) OF WATER t WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 
INSTANTANEOUS OBSERVATIONS AT 9100 AM

NOV

3.5 
4.5 
0.5

3.0 
3.5 
1.5 
1.5 
2.0

0.0 
0.0

DEC JAN

1.0

FEB MAR

0.0

0.5

0.0

APR

0.5 
0.5 
0.5 
0.5

0.5

0.0 
0.0

0.5 
0.5 
1.0

2.5 
1.0 
2.5 
4.5 
5.5

5.0 
4.5 
4.5

5.5 
5.5

6.5

MAY

7.0 
4.5 
2.5 
3.5

8.5 
8.0 
8.0 
9.5

10.0

6.5 
7.5

7.5 
7.5 
8.5

11.5
12.5
12.5
13.5
12.5

13.0
13.0
14.5

JUN 

13.5

13.5
15.0

16.5
16.0
14.5

17.0
16.0
16.5
17.0
16.0

13.5
14.5
16.0

17.0
17.0

17.5

17.5
17.5
16.5
15.5

JUL

17.0
18.5

18.5

19.0

21.5
20.5

20.0
19.0

18.5
18.5
20.0
20.5
20.5

19.5
19.5
18.5

19.5
17.5

17.0
16.5

AU6

17.5
17.5
17.5

SEP

19.0
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04014500 BAPTISM RIVER NEAR BEAVER BAY, MINN.

LOCATION.--Lat 47°20'15", long 91°12'00", in SE%NE% sec.15, T.56 N., R.7 W., Lake County, at gaging station on 
right bank 30 ft (9 m) upstream from bridge on U.S. Highway 61, 0.2 mi (0.3 km) upstream from mouth, 4 mi 
(6 km) northeast of Silver Bay, and 7 mi (11 km) northeast of village of Beaver Bay.

DRAINAGE AREA.--140 mi 2 (363 km 2 ).
PERIOD OF RECORD.--Water temperatures: October 1970 to September 1973.
EXTREMES, current year.--Water temperatures: Maximum, 23.5°C July 7, 8; minimum, freezing point on many days 

during winter period.
Period oc record.--Water temperatures: Maximum, 23.5°C July 7, 8, 1973; minimum, freezing point on many 

days during winter period.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 
(ONCE-DAILY MEASUREMENT AT ABOUT 0800)

DAY OCT DEC

1
2
3
4
5

6
7
H
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

6.5
6.5
6.5
7.0
7.0

9.0
10.0
10.0
9.0
9.0

10.0
9.0
8.0
6.0
6.0

5.S
3.5
3.5
3.5
3.S

3.5
4.5
3.5
4.5
5.0

5.5
5.0
5.0
5.0
4.5
4.5

4.5
3.0
2.5
2.5
2.5

3.0
3.5
3.0
2.5
2.5

2.5
2.5
2.5
2.0
2.0

2.0
2.0
1.0
1.0
1.0

1.0
1.5
1.5
2.0
2.0

2.0
1.0
1.0
2.0
1.5
...

1.5
1.0
1.0
1.0
1.0

1.0
2.0
2.0
2.0
2.0

1.0
1.0
2.0
2.0
2.0

2.0
-..
...
...
...

...

...
-..
--_
-__

-_.
...
...
...
...
...

JAN

1.0

FEB

0.5

MAR MAY JIM JUL AUG SEP

...

...

...

...
—

...

...

...

...
—

0.5
0.5
0.5
0.5
1.5

1.5
1.0
1.5
1.5
2.0

2.5
2.5
2.0
2.0
2.0

2.0
2.5
2.5
2.0
2.5
2.5

3.0
3.0
3.0
3.0
3.0

3.5
2.0
1.0
1.0
2.0

3.0
4.0
5.0
5.5
5.0

3.5
4.0
5.5
5.5
5.5

5.5
5.5
5.0
6.0
8.0

8.5
8.5
7.5
5.0
5.0

6.0
4.5
4.0
5.0
5.5

6.5
8.5
9.5

10.0
10.0

10.0
9.5
6.0

10.0
11.5

11.0
11.5
11.5
12.0
13.0

14.5
12.5
11.5
10.0
8.0

9.0
9.5

12.0
14.5
15.0
15.0

15^0
14.5
12.5
13.0
13.0

13.5
...
...
...

...

...
18.5
19.0
19.5

17.5
12.5
14.5
15.5
15.5

15.5
15.0
15.0
16.0
15.0

14.0
16.0
16.0
16.5
16.0
...

16.5
18.0
20.0
20.0
21.5

22.0
23.5
23.5
20.5
22.5

23.0
19.5
21.5
23.0
22.0

22.5
22.5
22.5
22.5
20.0

21.0
21.0
19.0
15.5
21.5

19.5
17.0
16.0
17.5
18.5
20.0

20.0
20.0
20.0
21.0
21.0

21.0
...
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

18.0-





216 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015380 LAKE SUPERIOR AT DULUTH, MINN.

LOCATION.--Lat 46 e 51'33", long 91 e 57'20", in UEk sec.35, T.51 N., R.13 W., St. Louis County, at intake of City 
of Duluth Lakewood Pumping Plant, 3.8 mi (6.1 km) northeast of the Lester River and 10 mi (16 km) northeast 
of Duluth post office.

WATER QUALITY DATA, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

SPf
8IU

DATE

DATE
ILLEGAL
CODE

OCT., 1972 
02...

2u...

NUV.
06...
11...
13...
27...
27... 

DEC.
04...
12...
16...
26... 

JAN., J973
02...
02...
08...
IS...
22...
29... 

*Ed.
OS...
05.,.
12...
26... 

f AH.
05...
12...
12...
19...
26... 

APR,
02...
09...
16...
16...
23...
30...

MAY
07...
14...
21...
21...
29... 

JUNE
04...
11...
16...
25... 

JULY
02...
09...
16...
23...
30...
30... 

AUG.
06.,.
13...
20...
27... 

SEP.
11...
17...
24...

TINE

0645 
0615 
OVOO 
0630

0825

0815 
OblS
neis
0610
1145

0820
0615
0810
0610

0630
1030
0820
0015
0610
0630

0610
1020 
0630 
OBIS

0610
oeis
1120
0805
0815

0010
0630
0815
1314
0640
0810

0900 
0030 
Ott30 
1400 
0930

0830
0010
0830
0930

0830
0645
0600
oeis
0630
1400

0915
0605
0620
0830

08US 
0630 
0900

CON- 
L'UCT- 

TEKP t «- A'«Cfr 
ATuRt (MKRO-
(DEG C)

7.2
6,0
6.7
5.6

5.6

5.5
5.0
S.C
4.4
4.5

3.9
3.3
2.6
1.7

1.7
US
1.5
1.7
1.1
1.1

1.1
Ul
1.1
Ul

1.1
1.1
1.0
Ul
Ul

Ul
Ul
Ul
1.0
1.7
2.0

2.0
2.6
3.3
3.5
3.3

3.9
4.4
5.0
5.0

S.O
6.0
6.1

15.6
9.0
9.4

12.2
--

15.0
16.0

7.0
8.3
11.0

COLOW PtH- CUE*- 
TU«- (PLAT- OIS- CENT ICAt 
Bll>- INUM- SULVED 5ATu*- OXYGEN 
ITY COBALT UXYGEN ATION Ofc.*»N0

HMDS) CJTU) UNITS) (iG/L) (fG/L)

90
90
92
92

92

90
95
ino
90
"

90
92
90
95

9?
..
92
92
90 .
90

90
«•
92
90

90
95
97
90
92

96
95
90
93
90
90

93
90
92
96
100

92
92
95
92

98
90

100
95
100
94

90
90
mm

95

95
90
92

2
1
1
4

1

3
3
2
1

••

0
0
0
1.

3
mm

3
3
3
2

2
mm

1

0

0
0

..
0
0

2
2
1

mm

0
0

1
1
0

mm

2

2
1
2
1

1
1
1
1
0

..

1
1
1
0

0
1
0

0 U.u 101 .3
<5 11.6 102 .3
0 11.8 0 .3
0 12. " 100 .3

0 12.3 99 .4

0 12.5 101 .5
5 12.4 100 .3
5 12.4 100 .4
0 12.6 -- .2

--

0 12.6 99 .2
0 12.6 96 ,2
0 13.1 98 .3
0 13.5 96 / .2

0 13.4 — .3
.. .. mm mm

0 13.4 98 .2
0 13.2 96 .2
0 13.0 99 .1
0 13.6 96 .2

0 14.0 -- .1
mm mm mm mm

0 14.2 102 .2
0 14.0 101 .2

0 14.1 101 ,2
0 13.6 -- ,1

mm mm mm mm

0 14.0 101 .3
0 13.9 100 .1

0 13.8 99 ,1
0 13.9 0 .3
0 13.6 »- .3

mm mm mm mm

0 13.7 100 .2
<5 13.6 100 .4

<5 13.5 99 ,2
0 13.6 102 .2
0 13.5 — ,2

• » .- -• mm

0 13.4 102 .2

0 13.2 102 .3
S 13.3 105 .2
0 13,1 105 .3
5 13.1 105 .2

5 13.0 104 .2
5 13.0 107 .2
5 12.8 105 .3
5 10.5 106 .4

<5 12.1 106 .2
-- •• ••

0 11. S 106 .4
5 , -- 106 ,3
5 11.0 110 ,3
S 10.3 0 ,3

12,4 104 ,3
5 12,1 105 .4

<5 tl.S 106 ,1

ALKA 
LINITY HARD-

PH AS NESS 
CACU3 CCA,MG)

(UNITS) Cf-G/L) (MU/L)

7.6 43 44
7.9 43 44
7.6 43 44
7.9 43 44

7.9 43 44

7.9 43 44
7.9 43 44
7.9 43 40
7.9 43 44
••

7.9 43 44
7.9 43 44
7.9 43 44
7.9 43 44

7.9 43 44
mm mm mm

6,0 43 44
7,6 43 44
6,0 44 44
7,9 43 44

6,0 43 44
.- mm mm

7.9 43 44
7.9 43 44

6,0 43 44
6.0 43 44
-• -- mm

6.0 43 44
7.6 43 44

7.6 43 44
7,9 43 44
7.9 43 44
.. •• _.

7,0 43 44
6,0 43 44

6,0 44 44
6.0 43 44
7.8 43 44
mm mm mm

7.9 43 44

7.6 43 44
6.0 43 44
6.1 43 44
7.9 43 44

7.9 45 45
6.0 43 44
8.0 4 44
6.1 43 44
6,0 43 44

-•

8,2 43 44
6.0 43 44
8.1 43 43
7,9 43 44

7.8 43 44
7.9 43 44
6.0 43 44



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015380 LAKE SUPERIOR AT DULUTH, MINN.--Continued

PERIOD OF RECORD.--Chemical analyses: August 1969 to current year.
REMARKS.--Some analyses furnished by City of Duluth, Water, Gas, and Sewage Treatment Department and Water 

Quality office, Environmental Protection Agency.

WATER QUALITY DATA, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

217

DIS 
SOLVED
SuOI'JM
(NA )

DATE («G/D

OCT.. 1972
02...
10...
16. . . --
2"...
2". . . --
30...

Ob...
U...
13...
27...
27...

DEC.
04...
12. . . --
If. . . •-
26. . . --

JA,-., 1973
02...
02...
0?...
15...
22...
?9. . . • -

FEb.
05...
05...
12...
2ft...

MAS.
05...
12...
12 ... --
10, . , .-
26...

02!..
09...
16...
lb. . .
23...
30...

MAY

07. ..
!<•*...
21 ... •-
21... 1.2
29...

JosE
O'j...

U .. .
Is...
25. .. --

JUL*
02...
0 >J . . . • -
16...
<?3...
3c...
SO...

AUG.

0-)...
13...
£u. . . •-
27...

Set-.
U...
17...
2"...

DIS 
SOLVED OIS- 
PU- SCLVEP 
T4S- OL'J-
Slti" HIDt
CO (CD

(*C,/L) (i-G/LJ

1.5
1.3
1.5

"- 1.3
.. ..

1.3

1.5
1.3

-• 1.3
1.3

.. ..

1.3
1.3
1.3
1.3

1.3
.. ..

1.3
1.3
1.3
1,3

1. .2
.. .-

1.3
1.3

1,0
1,3

.. ..
1.3
1.5

1.3
1.5

-" 1.5
.. mm

mm 1 .t,

1.5

•- 1 ,b
1.5
1.3

.5
1.3

1,5
1.5
1.5
I. 1*

"• 1 ..5
1.5

•- 1.5
1.5
1.5

-. «.

1.5
1.5

•" 1 . •}
1.5

"- 1.5
t .5
1.5

OIS- 
015- SOLVED AHMUNU ORGANIC 

SOLVED f-LUU- wITRO- NITRC-
SULFATE PIOE
(SD4) (F)
C«G/L) (*G/L)

it 7 mm

4.3 --
3.B
a. 2
"- .2

3.6

4.2
4.3 --
3.1
4.3 --
.. ..

3.2
4.2 --
3.4 -.
2.9

3.8
.. ..

3.9
2.P
3.2
2.4

3.6
.5

3. A
3.6

I
4.3
3.*.

.1
«.2
4.3

3.2
3.4 mm

4.1 •-

.. ..

3.2
u.O --

3,u • -
4.3
3.6 --

.0
4.? --

u,fl
3.0
3, P --
3.fi

2.7
2.S
a. 6
u.n •-
4.2 --

.u

5.7
3.2
3.4
«. 7 " -•

3.8
u.O
4.0

GC.H GEN
(N) (N)

((•G/D (^G/L)

-. ••
.. ..
.. ..
.. ..

.13
..

-- ..
.. mm

mm mm

mm mm

.77

.- ..

..'' ..

.. ..

.. ..

mm mm

.01 ,17
.. ..
mm mm

mm mm

mm mm

mm mm

.00 .11
__ mm

mm mm

mm mm

mm mm

.01 .20
-- ..
""

mm mm

mm mm

mm mm

' .01 .13
.. ..

.. .-

-. ..

.. ..

-. .-

.01 ,04
.- mm

mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

.02 .11

.02 .11

..

.. ..
-- __
.- ..

.. ..

.. ..

..

DIS 
SOLVED

NITKITE
(N)

(MG/L)

.•
• •
mm

mm

.00
""

..

..
mm

mm

.00

-.
..
..
..

.-
.00
• •
-.
mm

mm

mm

.01
mm

. mm

mm

mm

.01
mm

•-

__

..

--

.02
..
..

..

..
--

.00
..

..

._

..

..

..

..

._

..

..
.00

..
-.
-_
..

mm

mm

mm

OIS- TOTAL 
SOLVED PHOS-

NITRATE PHO«US
(N) (P)

(MG/L) (MG/L)

.. -.

.• mm

mm mm

mm mm

.28 .04
..

.. •-

.. mm

mm mm

mm mm

.28 .03

.. .•

.. mm

mm mm

mm mm

mm mm

.30 .04
.. ••
.. ••
.• mm

mm mm

mm mm

.30 .03
mm mm

mm mm

mm mm

mm mm

.26 .06
.. --

..

--
.. -.
.. ..
.25 .66
_. mm

mm mm

mm mm

mm mm

mm mm

.26 .03
.. ..

..

.. ..

.. --
• - mm

mm mm

mm mm

mm mm

mm mm

mm mm

.23 .02

..

.. .-
mm mm

mm mm

mm mm

mm mm

mm

OIS- 
SOL- 
VEO-
PHOS-

PHORUS
(P)

(HG/L)

• •
• •
mm

mm

.02
••

mm

mm

mm

mm

.02

• •
mm

mm

mm

mm

.04
mm

mm

mm

mm

mm

.03
mm

mm

mm

mm

.06
• -
•-

• „
--
• -

.66
mm

mm

mm

mm

mm

.03
_-

mm

mm

mm

mm

mm

mm

mm

mm

mm

.01

..

..

..

..

..

..
--

OIATE 
COLI- 
FORM
(COL.
PER

100 ML)

23
22
3

IS
••
3

76
14
IS
14
• •

11
0
2
3

2
• •

I
1
1
1

0
mm

0
0

0
2

• •
19
5

2
1
3

mm

0
0

0
0
0

mm

0

24
0
0
0

4
0
1
0
0

._

1
6
S

11

52
40
21



218 RED RIVER OF THE NORTH BASIN 

05105300 ROSEAU RIVER BELOW ROSEAU, MINN.

LOCATION.--Lat 48 e 53'28", long 95 0 43'50", in SWJjSE?* sec.31, T.163 N., R.39 W., Roseau County, at bridge on 
County Highway 28, 900 ft (2.74 m) downstream from Hay Creek and 3.2 mi (5.1 km) northeast of Roseau.

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.

WATER QUALITY DATA. -ATF.R YEAR OCTOBER 197* TO SEPTEMBER 1973

SPE- 018- DIS- 
CIFIC SOLVED SOLVED DIS- 
CON- SOLIDS SOLIDS SOLVED COLOR ALKA- 
OUCT- (R6SI- (SUM OF SOLIDS (PLAT- CAR- BICAR- LIN1TY CARBON 

TEMPER- OIS- ANCE DUE AT CONSTI- (TONS INUM- PH BONATE BONATE AS DIOXIDE
ATURE CHARGE (MICRO- leo n TUENTS) PER CUBALT (C03) CHCOS) CACOS (C02)

OATE (DES C) (CF9) MHOS) (MG/L) (MGXL) DAY) UNITS) (UNITS) (MQ/L) (Mtt/L) (MGXL) (M6/L)

OCT.
26.,,

NOV.
28...

JAM,
04...

FEB.
05...

MAR.
12...

APR,
17...

MAY
IS...

JUNE
26...

JULY
24...

AUG.
29...

DATE

OCT.
26...

NOV.
26...

JAN.
04...

FEB.
05, .,

MAR.
12...

APR,
17...

MAY
15...

JUNE
26.,,

JULY
24...

AUG.
29...

6,5 4

4,0 11

-- 4

.0 4

1.5 268

5.0 16

13.0 39

22.0 15

19.8 2

2C.5 16

DIS
SOLVED
CAL-
CIU*
(CA)

(MG/L)

6b

57

72

67

27

53

59

49

56

59

.9

.5

.7

.5

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MGXL)

26

22

27

27
11
20

19

19

25

22

612

466

690

724

266

469

425

414

505.

47b

HARD
NESS
(CA.MG)
(MGXL)

270

230

290

260

110

210

210

200

550

220

952

264

400

496

203

273

264

270

927

296

NGN-
C4P-

6QNATE
HAND-
NESS
(MG/L)

22

0

0

0

0

2

4

0

1

0

960 4.09 40

277 6,74 40

362 4.66 40

416 5,64 90

159 147 90

260 12,5 30

294 26,2 30

237 11.5 40

296 2.27 90

272 12.6 30

SODIUM
DIS- AD-

SOLVED SORP-
SUOIUM TION PERCENT
(NA) RATIO SODIUM

(hiJXL)

34 .9 21

16 .5 13

31 .8 11

43 1.1 25

3.9 .2 6

16 ,5 14

9.3 .3 9

11 .3 11

16 .5 14

17 .5 14

8.1

7.5

7.2

6.9

7.6

6.6

7.5

9.1

6.3

6.6

DIS
SOLVED
PO
TAS
SIUM
(K)

(MGXL)

9.6

.8

2.9

3.7

6.5

3.1

2.0

1.6

1.9

3.3

0

0

0

0

0

0

0

0

0

0

DIS
SOLVED
CHLO
RIDE
(CL)
(MGXL)

30

11

25

42

5.6

12

7.4

5.2

13

9.6

304

265

370

361

143

259

252

257

301

276

DIS
SOLVED

SULFATE
(S04)
(MG/L)

96

13

20

35

13

19

14

11

20

14

249

294

909

296

117

212

207

211

247

226

DIS
SOLVED
FLUO-
RlDE
(F)

(MGXL)

,5

,3

,4

.1

,4

.3

.0

.3

.3

.3

3,9

14

37

73

3.6

1.0

13

.3

2.4

.7



RED RIVER OF THE NORTH BASIN 

05105300 ROSEAU RIVER BELOW ROSEAU, MINN. —Continued
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DATA, Y£A 1<>72 1C1 1975

OATfc

OCT.
26...

NOV.
26...

JAN.
04...

FEB.
05...

MAS,
12...

APR.
17...

W»Y

IS...
JUNE 
26...

JULY
24...

AUG.
it, ..

DIS 
SOLVED 
oO&UN
m

(UG/L)

550

60

100

170

120

90

90

60

BO

60

DIS 
SOLVED 
I«ON 
(FE) 

(UG/L)

120

50

JQO

200

190

70

40

50

70

0

iJIS- 
SULvfcD 
MAM.

GANfcSt 
(KN) 

(UG/L)

20

0

o30

2»C

60

20

SO

30

110

56

DIS- 
SOLVtU 
SILICA M 
CS1C2) 
(Mii/L)

12

16

21

22

9.4

8.2

5.2

11

9.9

15

013-
SuLvEi)
ir*ni.
PLUS 
IT«*Tt 
IN)

C M G/L>

.27

.06

.00

.01

.66

.05

.01

.39

.1"

.30

TOTAL
Pt-iOS- 
PH'jHUS
(H)

C"'G/L)

1.**

.36

1.4

1.5

.«1

.SO

.24

.^3

1.2

1.2

UlS- 
10LVEO 
OKYliEN 
("G/D

11.9

9.2

.6

2.4

10.0

13. a

U.3

10.2

6.9

U.3

!UU- 
CMtrt- 
ICAL 

uXY&f« 
OF.r AMD 
(Hii/L)

4.4

2.7

7,«>

16

10

>16

2.7

2.9

<*.o

0.2

n«e-
DIATfc FECAL STftfcP- 
COLI- COH- TOCUCCI 
FU«M FOMM CCOL- 
(CUL. (CUL. UNItS 
PE« PER Pfcrt

100 ML) loo ML) 100 ML)

1600

7400

96000

460000

6600

2600

2200

1500

160

700

• •

..

--

--

.-

1600

420

540

110

190

--

..

• •

• •

m —

900

560

1600

66

36
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RED RIVER OF THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU,MINN.

LOCATION.--Lat 48°58'54", long 96 C 27'46", in SESjSWSj sec.34, T.164 N., R.45 W., Kittson County, at gaging station, 
on left bank 400 ft (122 m) downstream from State ditch 51 (known locally as Caribou cutoff ditch) and 0.6 mi 
(1.0 km) west of Caribou.

DRAINAGE AREA.--1,570 mi 2 (4,070 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analysis: October 1972 to September 1973.

MTER UUALITY DATA, WATER YEAR OCTOBER 1*72 TO SEPTEMBER 1973

DATE

OCT.
25...

NOV.

29...
JAN.

03...
FEB.
06..,

MAR.
13...

APR,
18...

MAY

16...
JUNE
27...

JULY
25...

AUG.

DATE

OCT.
25...

NOV.
29...

JAN,
03...

FEB.
06...

MAR,
13...

APR,
16...

MAY
16...

JUNE

27...
JULY
25...

AUG.
28...

TEMPER
ATURE
(DEG C)

4.5

.0

.0

.0

1.5

6.0

10.0

19.0

21.0

24.5

DIS
SOLVED
CAL
CIUM
CCA)

CMG/U)

50

65

92

96

47

42

45

"1

39

41

DIS-
CHAKGE
(CFS)

28

30

11

9.0

174

51

120

108

16

42

DIS
SOLVED
MAG-
Nt-

SIUM
CMC)

(MG/L)

19

30

39

39

21

16

18

15

16

16

SPE 
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

405

557

746

630

510

366

365

323

307

323

HARD
NESS
CCA,MG)
(»G/L)

200

290

390

400

200

170

190

160

160

180

DIS 
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

244

356

528

544

331

229

246

241

224

232

NON-
CAR-

80NATE
HARD
NESS
(MG/L)

22

6

0

0

0

0

6

0

4

10

PIS- 
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

217

322

442

494

294

198

199

1»7

181

191

DIS
SOLVED
SODIUM
(NA)

(MG/L)

9.3

12

14

25

19

6.1

6.0

5,1

5.8

6.5

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

18.4

29.0

15.7

13.2

156

32.1

79.7

70.3

11.0

26,3

SODIUM
AD-

SOKP-
TION

RATIO

.3

,3

,3

.5

.6

.2

.2

.2

.2

.2

COLOR
(PLAT- CAR-
INUM- PH BQNATE
COBALT CC03)
UNITS) CUNITS) (MG/L)

80 7,6 0

50 7.1 0

70 7.2 0

40 6,9 0

70 7,7 0

40 8.B 2

40 8,6 0

80 6.5 0

70 6,2 0

60 7.9 0

DIS
SOLVED DIS-
PO- SOLVED
TAS- CHLO-

PERCENT SIUM RIDE
SODIUM (K) (CD

(MG/L) CM8/L)

9 2.1 7.4

6 2.2 7.4

7 2.5 8.t

12 3.3 22

16 4.5 16

7 3.0 4.0

bICAR.
BONATE
(HC03)
(Mtt/L)

221

341

491

531

267

219

220

202

194

203

DIS
SOLVED

SULFATE
(S04)
(MG/L)

12

25

19
,

15

26

13

6 1.6 3.6 12

6 .8 3.4 9.9

7 1.1 2.7 7.2

7 1.4 2.1 i 7 • &

ALKA
LINITY

AS
CAC03
CMS/I)

181

260

403

436

219

163

180

166

159

167

DIS
SOLVED
FLUO-
RIOE
(F)
(M8/D

,4

.4

.4

.5

.«

.2

.0

.4

.3

.3

CARBON
DIOXIDE
(C02)
CMG/L)

6.9

43

50

107

8.5

.6

.9

1.0

2.0



RED RIVER OP THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MINN.—Continued

MATER QUALITY DATA* MATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

221

DATE

OCT.
25...

NOV.
20...

JAN.
03...

FEB.
06...

MAR,
13...

APR.
13...

MAY
1*...

JUNE
27...
JULY
25...

AUG.
28...

DIS
SOLVED
BORUN

(B)
(UG/L)

120

BO

100

100

100

70

70

120

90

10

DIS
SOLVED
IRON
CFE)

(UG/L)

120

ISO

2700

2800

160

70

00

70

50

0

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)

0

00

UOO

1300

330

20

20

20

30

SO

DIS
SOLVED
SILICA
(8102)
(MG/L)

7.S

12

21

27

10

3.e

3.5

11

13

12

DIS 
SOLVED

NITHITfc
PLUS

NITRATE
(N)

(*G/L)

.01

.00

.00

.01

.33

.01

.03

.10

.11

.21

TOTAL
PHOS
PHORUS
(p)

(MG/L)

.26

.19

.68

1.1

.83

.10

.10

.20

.25

.15

DIS
SOLVED
OXYGEN
(HG/L)

11.5

6.9

.6

.8

5.7

11. a

9.S

6.9

5.8

7.6

BIO
CHEM
ICAL

OXYGEN
DEMAND
(MG/L)

4.1

2.8

..

5.5

6.9

..

0.1

7.0

2.8

2.1

IMME 
DIATE
COLI-
PORM
(COL.
PER

too ML)

60

00

660

26000

1400

83

61

530

320

210

FECAL
COL1-
FORM
(COL.
PER

100 ML)

.•

mm

mm

mm

mm

0

19

58

26

51

STREP
TOCOCCI
(COL
ONIES
PER

100 ML)

mm

• •

„

..

..

0

B5

60

70

53



222 LAKE OF THE WOODS BASIN

05124480 KAWISHIWI RIVER NEAR ELY, MINN. 

(Hydrologic bench-mark station)

LOCATION.--Lat 47°55'22", long 91°32'06", in SEk sec.24, T.63 N., R.10 W., Lake County, at gaging station, on
left bank upstream from rapids, 2 mi (3 km) upstream from South Kawishiwi River, 2.2 mi (3.5 km) southwest of
Fernberg Lookout Tower and 14 mi (23 km) east of Ely. 

DRAINAGE AREA.--253 mi 2 (655 km 2 ). 
PERIOD OF RECORD.--Chemical analyses: October 1967 to current year.

Water temperatures: July 1966 to current year.
EXTREMES, Current year.--Water temperatures: Maximum, 23.5°C July 10, 11; minimum, freezing point Jan. 6-25. 

Period of record.--Water temperatures: Maximum, 24°C July 24, 25, 1966, Sept. 5, |6j, 1971; minimum,
freezing point on many days during winter period. ,

WATER QUALITY DATA/ KATEH YEAR OCTOBER 1972 Tn SEPTEMBER 1973

DATE

OCT.
26...

FEB.
07...

APQ.
24...

JUNE
26.;.

AUG.
03.;.

DATE

OCT.
26...

FEB.
07.;.

APR.
21...

JUNE,

TEMPER
ATURE
(DEG C)

".P

.0

5.5

21. P

20.5

ALKA.
LTNITY

AS
CAC03
(MG/L)

1 o

13

A

DIS
CHARGE
(CFS)

115

58

474

380

180

CAR90N
DIOXIDE
CCH2)
(Mfi/L)

.3

2.6

2.0

26. ;. 14 11
AUR.
03... 10

01 S.
SOLVED

.a

SPE
CIFIC
CON
DUCT.
ANCE
(MICRO-
MHOS)

3"

37

30

31

27

nis-
SOLVEn
CAL
CIUM
(CO.

(MG/L)

a.a

a .a

3.4

5.0

?.«

r>is-
CIS- SOLVED

CHLP. SOLVED

OATF

OCT.
26.;.

FEB.
07...

4PB.

21.;.
2*-...

03!;.

RTDF
(CL)

ATE
Fi uo-
Pir>E

(SOU) (F)

DIS-
SOLVFD
SOLIDS
(RESI
DUE »T
160 C)
(MG/L)

34

51

38

39

43

DIS
SOLVED
MAG-
K.F.

SIUM
(MG)

(MG/L)

1.5

1.3

1.4

1.7

1.5

DIS
SOLVED

<">IS-
SOLVE^
SOLIDS
(SUM OF
CONSTI
TUENTS)

DIS
SOLVED COLOR

t

SOI I^S (PLAT- CAR. BICAR-
(TONS INUM. PH BONATE BONATE
PFR COBALT (COS) (HC03)

(MG/L) DAY) UNITS) (UNITS) (MG/L) (MG/L)

26

2*

25

27

23

HARD
NESS

(CA,M(; j
( M G/L)

17

16

14

1'

13

DIS
SOLVED

10.6 50 7.8

7.09 60 7.0

4A.6 50 6.9

30.4 50 6.4

20.0 40 7.'7

IMON. SODIUM
CAR- DIS- AO-

BONATE SOLVED SORP-

0 12

0 16

0 10

0 17

0 13

DIS
SOLVED
PO-
TAS-

HAPD- SODIUM TION PERCENT SIUM
NESS (NA) RATIO sr
(MR/LI (MG/L)

7 . » ; i
3 1.? .1

6 1.3 ; i
6 .9 .1

3 1.1 .1

DIS-
DIS- SOLVFD

UlUM (K)
(MS/L)

9 .4

13 .4

15 .3

9 .5

15 .0
i

SOLVED "IS- NITRITE TOTAL
MAN. SOLVED PLUS PHOS-

*ORO k» IRON! RANESE STLIC* MTRATE PHORUS
(B)

(*G/L) (MS/I ) (MG/L) (UC./L)

1 .5

?.o

1.6

1 /J

1 .6

6.3

6.2
7.*3

3.9

6.0

.1

.1

.0

.1

.1

000

60

UO

40

?n

(FE)
(UG/L)

?20

?50

?40

1PO

120

(MN) (?I02) (N)
(UG/L ) (MG/L) (MR/I ) (

0 3,fl .05

0 "5.1 .nd

^0 4.3 .08

0 3.« .?0

o 3.0 .no

(P)
"G/L)

! - 05

.0?

.01

.011
' .0?



LAKE OF THE WOODS BASIN 223

PCTQPER

05124480 KAWISHIWI RIVER NEAR ELY, MINN.--Continued 

(Hydrologic bench-mark station)

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 
(WATER-STAGE RECORDER WITH TEMPERATURE ATTACHMENT)

DFCFMREB

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH 
YfAR

MAX

11, [5
12,0
11. 5>
11,5
11.5

u;s
11,5
11,5
11,0
10.5

10^0
10,0
10,0
'*s
9.0

8,5
7,0
6,5
5*5
4.5

4 *5 *«,'
4.5
4,0
4,0
4.0

M
4,0
4,0
4,0
4,0
3.5

12.'0

MAX

3,'0

3,0
**l
«*5
4.5

<5
V
«%5
4,5
5.0
5<"0

5,0
5,0
5,0
5.0

5 JO
5,0
sjo
5,0
5.0

5 i°
5 <5
5*5
5*5
5.5

6^0
6,0
6,0
fc %*
7.0
...

7.>
21.5

MJN

H.5
11.5
11.5
11.5
11.5

11.5
11.5
11.0
10.5
10.0

10,0
10.0
9.5
9.0
8,5

7.0
6.5
5.5
0.5
0.5

0.5
o.o
o.o
o.o
o.o

o.o
o.o
4.0
o.o
3.5
3.5

3.5

APRTL

MIN

3.0
3.0
3.0
3.5
0.5

0.5
0.5
4,5
0.5
0.5

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.0
5.0
5.5
5.5
5.5

5.5
6.0
6.0
6.0
6.5
...

3.0
0.0

MAX

3. '5
3^5
3.5
3.5
3.5

3^0
3.0
3*0
2,0
2.0

2*0
2,0
2,0
2,0
2.0

2,0
2,0
2.0
»*5
1.5

US
1*5
1..5
1.5
1.5

l» s
1*5
1-.5
1.5l.'S

...

3. '5

MAX

eJo
8,0
8,0
8,0
8.0
e,"o
8,5
9,0
«l*
9.5

10. '0
10,0
10,0
10,0
10.0

10, '5
11,0
11,5
11,5
13.0

13,5
13,5
14,0
14,5
14.5

14, '5
14,5
14,5
15.0
15,5
15.5

15.5

MIN

3.5
3.5
3.5
3.5
3.0

3.0
*.o
2.0
2.0
2.0

2.0
?.o
2.0
2.0
2.0

2.0
2.0
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5
.--

1.5

MAY

MIN

7.0
B.O
8.0
8.0
8.0

B.O
8.0
8,5
9.0
9.5

9.5
10.0
10.0
10.0
10.0

10.0
10.5
11.0
11.5
11.5

13.0
13.5
13.5
lo.o
10.5

10,5
10.5
10.5
10.5
15.0
15.5

7.0

MAX

1.5
1.0
1.0
1,0
1.0

0.5
0.5
0.5
0,5
0.5

0.5
0,5
0.5
0.5
0.5
o.'s
0,5
0.5
0,5
0.5

0,5
0,5
0.5
0,5
0.5

0,5
O.S
0.5
0,5
0,5
0.5
l.'S

MAX

15.5
16.0
16.0
16.5
17.*0

te.'o
18.0
18,0
18.5
19.0

19.0i9.; 5
20,0
20,0
20.5

20J5
20.5
21. '0
21,0
21.0

20,5
20,5
20,5
21.0
21.0

21**5
21.5
21. '5
21,5
21.5
...

2 l.'S

MIN

1 .0
1 .0
1.0
1.0
0.5

O.S
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

o.s
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5

0.5

JUNF

MIN

15.5
15.5
16.0
16.0
16.5

17.0
18,0
18,0
18,0
18.5

19.0
19,0
19.5
20.0
20.0

20.5
20.5
20.5
21.0
20.5

20.5
20.5
20.5
20.5
21.0

21.0
21.5
21.5
21.5
21.5
...

15.5

MAX

0.5
0.5
0.5
0.5
0.5

0.5
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0o.'o
0.0
0.0

0.0
o.o
0.0
0.0
0.5

0.5
0,5
O.S
1.0
1,0
1.0

1.0

MAX

21.5
21.0
21.5
21.5
?1.S

21.5
22.0
23.0
23.0
23. 5

23.5
23.0
23,"0
23.0
22.0

22.0
23.0
23,0
23.0
22.0

22,0
22.0
22,0
22.0
21.5

21,0
21.0
21.0
21.0
20.5
20.5

23.5

M JN

0.5
0.5
O.S
0.5
o.s

0.0
0.0
0,0
0.0
0.0

o.o
o.o
0.0
0.0
0.0

0,0
0.0
0.0
o.o
0.0

o.o
o.o
0,0
0,0
0.0

0.5
0.5
0.5
0.5
1.0
0.5

0,0

JULY

MIN

21.0
21.0
21.0
21.5
21.5

21.5
21.5
22.0
23.0
23.0

23.0
23.0
23.0
22.0
22.0

22.0
22.0
23.0
22.0
22.0

22.0
22.0
22.0
21.5
21.0

21.0
21.0
21.0
20.5
20,5
20.5

20.5

MAX

O.S
0.5
0.5
o.>
0.5

0.5
.0
.0
.5.'5

..5

.5

.5

.5

.5

.5
•>
.5
.5
.5

1.5
1.5
1.5
1,5
1.5

U5
1..5
1.5
...
...
...

1.5

MAX

20.5
20.5
21.0
21. '0
?1.0

21. 'O
21.0
21,0
21.0
20.' 5

20. '5
20.5
?0,5
20.5
?0."5

20,5
20,0
19.5
19.5
19.5

19,5
19.5
19,5
19,5
19.5

19,5
19,0
19.0
19,5
19.5
19.'0

21.0

MJM

0.5
O.S
0.5
0.5
0.5

0.5
0.5
.0
.0
.5

.5

.S
,s
,s

1 .5

1.5
1.5
1 .5
1.5
1.5

1.5
1.5
1 .5
1.5
1.5

1.5
1.5
1.5
...
...
...

0.5

AUGUST
MIN

20.5
20.5
20.5
21.0
21.0

21.0
21.0
21.0
20.5
20.5

20.5
20.5
20.5
20.5
20.5

20,0
19.5
19.5
19.5
19.5

19.5
19.5
19.5
19.5
19.5

19,0
19.0
19.0
19,0
19,0
19.0

19.0

MAX

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.02.'0

2.0
2.0

2,0
2,0
2.0
2.0
2.0
3.0

3.0

MJM

1.5
1.5
1 .5
1.5
1.5

1.5
1,5
1.5
1.5
1.5

1 .5
1 .5
1.0
1,0
1.5

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2,0
2.0
2.0
2.0
2.0

1.0

SEPTEMBFR

MAX

19.0
18. S
18.5
18.5
18.5

18.0
18.0
18.0
18.0
18.0

18.0
18.0
18.0
18.0
18.0

17,0
17.0
16.5
16.0
15.5

15.0
10.5
14.0
13.5
13.5

13.5
13.5
13.5
13.5
13.5
...

19.0

MIN

18.5
18.5
19.5
18.5
1B.O

18,0
18.0
18.0
18.0
18.0

18.0
18.0
18.0
18.0
17.0

17.0
16.5
16,0
15,5
15.0

10.5
10,0
13.5
13.5
13.5

13.5
13.5
13.5
13.5
13.0
...

13.0



221 CROW RIVER BASIN

05279000 SOUTH FORK CROW RIVER NEAR MAYER, MINN.

LOCATION.--Lat 44°54'20", long 93°53'05", in SWJsSW!* sec.30, T.117 N., R.25 W., Carver County, at gage, near 
center of span on downstream side of bridge on State Highway 7, 1.3 mi (2.1 km) north of Mayer, 4.3 mi 
(6.9 km) southwest of Watertown, and 16 mi (26 km) upstream from confluence with North Fork.

DRAINAGE AREA.--1,170 mi (3,030 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.

REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn, Miscellaneous samples of 
chemical data published for water years 1967, 1969, 1971, 1972.

UHAI ITV D*TA, HATFB YFAR OCTOBER 1972 TO SfPTFMBER 1973

fHTh

OPT.
17.'..
17...

NOV.
?o;..
19;.;

JAN.
15.'..

FFH.
1 5 ...

MAR.

1 5 ...
APH.
10..;

MAY
1 6 ...

JULY
09.'..

AUG.
oi,.;

SFP,03..;

"ATE

OCT.

17*.".*

NOV.
?0...

19*..
JAN.
IS...

15*..
MAR.
15...

to?..
MAY
16.'..

JULY09.;.;
AUG.
01.;.;

SCP,03..;

TFMPffP.

ATHHF
(oer: C)

5.0
..

2 ."5

."o

.'o

.'o

0.5

2.5

13 ."5

?o.'o

19 ."5

?5.'0

P.ICAR-
RONATE
(Mm*)
fM(!/L)

356
..

409

40 U

478

4*4

1«3

313

331

335

260

262

MS.
CMAPfJF
trF«)

in
..

312

*b

*>b

57

1950

592

315

113

72

319

ALKA.
LTNTTY

AS

(MG/LJ

?.9?
mm

335

OQ5

39?

356

15«

257

271

275

217

215

SPF-

roN-
nu^T-
ANCE

( M irso»
"MOS)

871
-.

1000

1230

i i ^ o

10^0

4 P H

776

873

906

755

766

CAPBON
DTOXIOE

fMP,/L)

..
2.1

4.1

50

30

14

6.2

2.5

3.3

4.3

3.4

0.2

s n L VE^
S^L TO'
CPfcSI-
OHfc AT
110 ci
(MG/Li

6] ?
..

776

98B

PQO

73?

305

520

630

650

516

503

nis-

CAL-
r IUM
fCA)

93
-»

130

140

120

120

57

81

100

9?

70

75

DTS- 
801 VFD
SOLIDS
f THNS
PFH
DAY1

183
..

650

17«

145

113

1P20

P31

539

197

loo

033

DIS-
SOI.VFD
M«G-
NF-
STUM

(MG/L)

04
-.

52

61

56

53

19

38

48

09

32

30

sus-
PFNftFft
SHLTPS
(MG/U

3?
..

2?

4

4?

5

80

55

12?

60

27

190

HARO.
NfSS

f CA»MQ j
(MG/L)

010
--

500

600

530

520

220

360

050

430

310

330

THH-
BTD-
ITY

fJTU>

8
..

9

6

2

3

?0

10

30

30

30

«!0

NON-
CAR

BONATE
HARD
NESS
(MS/L)

1?0
• •

200

2PO

100

160

62

100

1*0

160

90

110

cnL nR
(PLAT- OTS-
INUM- SOLVFO
COBALT OXYGFN
UNITS^ (MR/I.)

SO
11.3

30 11 .'6

40 7.'3

30 i.'«

30 O.'l

SO 9 .'2

50 14.0

40 11 .'6

40 7 .'4

30 8.0

00 6 .'7

SODIUM
ois- AD-

SOLVED SO»P-
SOOIUM TION
(NA) RATIO

(MG/LJ

27 .6
• • ••

19 ,*0

43 .'6

07 .'9

40 .6

7.0 .2

IS .'«

20 .'«

44 .'9

36 .'9

31 .7

RIO.
CHEM.
TC*L

ovyGEN PM
DFMAND
(MG/L) (UNTTS)

— 8.0
4.0 8.4

3.1 8.2

2.9 7.2

1.9 7.«

«.S 7.7

7.9 7.7

6.1 6.3

9.7 6.2

8.5 6.'l

6.S 6.1

5.2 8.0

DIS
SOLVED
PO-
T*S-

PERCENT STUM
SODIUM (K)

(MG/L)

12 6.1
• • ••

7 5,'J

13 6.6

16 10

14 11

6 7.'9

i 10 5.3

9 5.9

IS 6 .'3

20 6.1

IT 9.T

CAR*
BONATP
(COS)
(M6/L>

n
••

..

0

o

0

ft

0

»•

0

0

0

DIS
SOLVED
CMLP.
RTDE
(CL)
(MG/L1

41
"•

30

60

66

59

IS

2T

SO

60

53

«7



CROW RIVER BASIN 225 

05279000 SOUTH PORK CROW RIVER NEAR MAYER, MINN.—Continued

WATER QUALITY DATAi HATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

BATE

OCT,
IT...
IT...

NOV,
20...

DEC.
19,..

JAN.
IS...

FEB.
15,..

MAR,
15<..

APR
10...

MAY
16.*..

JULY
09...

AUG.
01...

SEP.
03...

DATE

NOV.
20...

MAY,
16...

DATE

NOV.
20...

MAY
16...

DATE

NOV.
20...

MAY
16...

OIS-
SOLVfD

3ULFATE
(SOai
(MG/LJ

120
..

160

190

160

180

«1

120

1TO

190

110

120

DIS.
SOLVED
ALUM*
INUM
(AL)

(U6/L)

ttO

100

TOTAL
COBALT
(CO)

(U6/L)

0

20

TOTAL
MERCURY

(MG)
CUG/L)

.2

.0

DIS.
SOLVED
FLUO.
RIOE
(F)

(MG/L)

.6
••

.5

.6

.5

.5

,fl

.2

.2

.tt

.«

.tt

TOTAL
ALUM.

013-
SOLVFD
AMMQNTA
NITRO.
GFN
(N)

(MG/L)

.11
..

.12

.9fl

1.7

.•

..

.•

..

..

..

• •

DIS
SOLVED

INUM ARSENIC
«*••>.

(U6/L)

200

SttO

IMS.
SOLVED
COPPER
(CU)

(UG/L)

16

2

013.
SOLVED
MOLYB
DENUM
fMO)

(UG/L)

5

«

(AS)
(UG/L)

29

3

TOTAL

DIS
SOLVED

NITRITE
(Nl

(MG/L)

.00
mm

.02

.01

.03

.03

.10

.02

.03

.03

.01

.20

DIS.
SOLVED
BARIUM
(BA)

(UG/L)

0

0

COPPER CYANIDE
(CU)

(UG/L)

IT

10

DIS
SOLVED
NICKEL
(NI)

(UG/L)

7

2

(CN)
(MG/L)

.01

.01

TOTAL
NICKEL
(NI)

(UG/LJ

59

50

DIS
SOLVED

NITRATE
(N)

(MG/L)

2.2
mm

6.2

0.6

2.2

2.1

tt.9

2.6

3.7

2.Q

.66

2.6

DIS
SOLVED
BERYL.
LIUM
(BE)

(UG/L)

0

0

DIS
SOLVED
IRON
(FE)

(UG/L)

60

30

OIL
AND

GREASE
(MG/L)

tt

1

AMMONIA
NITRO
GEN
(N)

(MG/L)

.-
.11

.12

.90

1.7

l.tt

.7*

.11

.25

.09

.11

.1"

TOTAL
BERYL-
LIUM
(BE)

(UG/L)

0

0

TOTAL
IRON
(FE)

(UG/L)

220

2300

DIS
SOLVED
SELF-
NIUM
(SE)

(UG/L)

8

7

ORGANIC
NITRO
GEN
(*)

(MG/L)

1.6
mm

i.«

1.3

l.tt

1.6

2.tt

2.3

3.0

2.9

1.5

,T8

DTS-
SOLVFD
BORON
m

(UG/L)

60

100

DIS
SOLVED
LEAR
(PBi

(U6/L)

2

1

DIS
SOLVED
BILVER
(AG)

(UG/L)

2

0

DIS-
90L-
VEO-
PHOS-

PMQRU9
(P)

(MG/L)

.30
mm

.16

.50

.65

.64

.3T

.09

.03

.36

.«7

.39

DIS.
SOLVED
CAD.
MIUM
(CD)

(UG/L)

0

0

TOTAL

PHENOLS

(UG/L)

3
• •

6

0

0

10

2

2

0

3

7

1

TOTAL
CAD.
MIUM
(CD)

(UG/L)

0

0

DIS
SOLVED

LEAD LITHIUM
(PB)

(UG/L)

1

loo

TOTAL
SILVER
(AG)

(UG/L)

A

10

tin
(UG/L)

30

30

DIS
SOLVED
STRON
TIUM
(flfO

(UG/L)

ttOO

290

CON.
FIRMED
COLI-
FORM

(MPN)

-.
7900

ttQOO

55000

0900

2100

35000

3300

tt9QO

..

..

.—

DIS.

FECAL
COLI-
FORM
(EC

BROTH)
(MPN)

*-
3300

2300

13000

1300

600

tt9Q

790

U90

U10

330

30ttQ

HEXA-
SOLVED VALENT PIS-
CHRO
MIUM
(CR)

(UG/L)

0

0

DIS
SOLVED
MAN.

GANE3C
(MN)

CUG/L)

-*

50

DIS
SOLVED
ViNA.
DIUM
(V)

(UG/L)

2.1

.8

CHRO- SOLVED
MIUM COBALT
(CR6) (CO)
(UG/L) (UG/L)

0 0

0 0

TOTAL DI3-
MAN- SOLVED

GANESE MERCURY
(MN) (HG)

(UG/L) (UG/L)

120 .2

360 .0

DIS
SOLVED TOTAL
ZINC Z1"C
CZN) (ZN)

(UG/L) (UG/L)

ttO 50

0 380



226 CROW RIVER BASIN 

05280000 CROW RIVER AT ROCKFORD, MINN.

LOCATION.--Lat 45°05'12", long 93°44'02", in sec.29, T.119 N. , R.24 W., Hennepin County, 1,000 ft (305 m) down 
stream from gaging station at Rockford, ISO ft (46 m) downstream from bridge on State Highway 55 and 1 mi 
(1.6 km) downstream from confluence of North and South Forks.

DRAINAGE AREA.--2,520 mi 2 (6,530 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.

REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn. Miscellaneous samples of 
chemical data published for water years 1964, 67 and 1969-72.

WATER QUALITY DATA, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

OCT.'IT,'.;
NOV.
20. .;

DEC.
15...'

JAN,
1 5 ...

FEB.'is,.;
MAR,
14...*

APR '
10...'

MAY
15...'

JULY
09.'.^
?7. . .

AUG.
29..."

HATE

OCT.'
17."..

NOV.
?0...

DEC' .

JAN.
1 5 ..."

FF8.'
15...

M4R.
1 "...

APR.
1 0 ...

1 5 ..."
JllLV
0 9 ." . t
? 7 . . .

AUG.
'9.'..

TEMPER.
ATURE

(DEC C)

5.'0

2.0

.'o

.'o

."o

2. '5
i.'o

14.*5
?5'0

?2.5

?5.'0

BICA9-
BO*'AT£
(HT03)
(MG/L)

31 fl

328

373

3»7

375

176

2«1

310

316
318

2»5

DIS.
CHARGE
(CFS)

5?8

1050

406

290

243

3020

?130

1270

338
1*6

3«3

ALKA
LINITY

AS
CACP-3.
(MG/L)

?61

269

30*

317

3QA

\ ua

230

25"

25«
261

?3«

SPE. 
CIEIC
CON.
DUCT-
ANCE
(MICRO-
MHOS)

593

622

704

7?0

726

3*3

551

628

657
647

625

TAPBON
DIOVIDE
(CP2>
(MR/L)

3.2

4.3

30

?S

12

5.6

2.6

5.0

5.1
3.2

U.b

SO"EO
SOLIDS
(RESI
DUE AT
ISO C)
( M G/L)

tlQU

04?

500

080

46*

279

37?

a 0*1

445
41?

394

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)

71

82

8*

83

83

an

64

73

70
67

60

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

576

1250

54*

376

SO*

2280

2140

1390

406
20T

«07

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)

31

35

39

36

38

15

?8

34

34
33

?9

SUS
PENDED
80LTD8
(MG/L)

35

4?

in

JH

n
69

22

95

69
51

80

HARD-
NESS

( CA,MG)
(MG/L)

300

350

1,8 ft

360

360

170

?80

320

310
300

?70

TUR-
BTO-
ITY

(JTUi

8

§

4

4

4

?0

7

?0

30
?0

10

NON.
CAB.

BONATE
HARD.
NESS
tMR/L)

44

fO

74

46

56

37

45

IS 8

56
42

35

COLOR
(PL»T- OIS-
INUM. SOLVED
COBALT OXYGEN
UNITS) (M6/L)

50 10.' 6

SO 11.3

20 7.6

20 4 .'6

20 6.2

70 9.*0

40 13.9

30 11. *5

30 5,'e
JO 8.3

on e.'o

SODIUM
DIS. AD>

SOLVED 80RP-
SODIUM TION
(MA) PATIO

(MG/L)

11 .3

11 .3

14 .'3

1« .4

1* .'4

5.? ,*2

9.9 .3

H .'3

2? ^5
23 .6

23 .6

BIO.
CHEM.
TCAL

OXYGEN PH
DEMAND
(MG/L) (UNITS)

3.0 8.2

1.7 8.1

2.1 7.3

2.? 7.4

2.4 7. '7

«.3 7.7

4.0 8.2

2.6 8.0

6.4 8.0
8.2

7.0 8.0

DIS
SOLVED
PO-
TAS-

PEPCENT STUM
SODIUM (K)

(MG/L)

7 4.6

6 4.5

7 5.2

10 6.2

10 6.5

* 8.4

7 5.0

7 5."l

13 3.8
14 4.9

15 7.6

CAR
BONATE
(COS)
(MG/L)

0

.„

0

0

0

A

0

mm

A
0

0

DIS
SOLVED
CHLO
RIDE
(CL)
(MG/L)

15

15

19

23

24

IS

15

16

2R
29

32



CROW RIVER BASIN 227 

05280000 CROW RIVER AT ROCKPORD, MINN.—Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DIS- 018- 
BI8- SOLVFD SOL- FECAL 

OTS- SOLVED AMMONTA (518- DIS- AMMQNIA ORGANIC VED- CON- COLI-
SOLVF.D FLun- NITRH. SOLVED SOLVFD NITRO- NITRO- PROS- FIRMER FORM

SULFATE RIOE GEN NITRITE NITRATE GEN GEN PHQRU8 PHENOLS COLI- (EC 
(804) (F) (N) (N) (N) (N) (N) fpj FORM RROTH) 

RATE (MG/L) (MG/L) (MG/l.) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L) (MPN) (MPN)

OCT
17

NOV
?0

OFC
15

JAN
15

FEB
15

MAR
10

APR
10

MAY
15

* •
<.. ««
* ,
<.. 60
,
,.; 11

:.. «
;.. r 2
:.. i.\ .
... "57

67

.a

.a

.a

.3

.2

.5

.3

.?

.87

.09

.37

.69

• •

••

• •

*•

.'01

.'01

.'02

.'01

.'03

,*06

.'00

.'03

.59

2.3

1.6

.99

1.1

1.9

.71

a. 5

.'10

."10

.'37

,*6»

.*50

.*9«

.06

.1?

1.1

1.2

1.1

1.0

.90

2.0

1.5

2.0

.10

.09

.1?

.25

.21

.29

.05

.03

11 1100

2 0900

0 310ft

0 7900

6 7000

11 7900

3 2300

0

260

1300

1300

2200

790

130

110

00
JUL*
09
27

AUG
29

DATE

NOV,
20...

MAY
IS...

DATE

NOV.
20...'

MAY
15...

DATE

NOV.
20...

MAY
15...'

V* T0;.. «* ,
55

DIS
SOLVED
ALUM-
INUM
CAL)

(US/L)

SO

120

TOTAL
COBALT
(CO)

(UG/L)

0

20

TOTAL
MERCURY

(HG)
(UG/L)

.2

.0

TOTAL
ALUM
INUM
(AL).

(UG/L)

170

690

DIS.
SOLVED
COPPER
(CU)

(UG/L)

10

6

DIS
SOLVED
MOLYB
DENUM
("0),

(UG/L)

5

3

.3

.3

.a

DIS
SOLVED

ARSENIC
(AS)

(UG/L)

1

1

TOTAL
COPPER
(CU)

(UG/L)

25

10

DIS
SOLVED
NICKEU
(NI)

(UG/L)

H

1

••
• •

**

DIS
SOLVED
BARIUM
(BA)

(UG/L)

0

0

CYANIDE
(CN)

(MG/L)

.00

.00

TOTAL
NICKEL
(N!)

(UG/L)

6?

50

< 01
.00
.'03

DIS
SOLVED
BERYL-
LIUM
(BE)

(UG/L)

0

0

DIS
SOLVED
IRON
(FE)

(UG/L)

60

60

OIL
AND

GREASE
(MG/L)

H

11

.?6

.04

.34

TOTAL
BERYL
LIUM
(BE)

(UG/L)

10

0

TOTAL
IRON
(FE)

(UG/L)

260

1600

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)

5

8

,1?
.06

.09

DIS
SOLVED
BORON

(B)
(U6/L)

50

80

DIS
SOLVED
LEAR
(PB)

(UG/L)

2

1

DIS
SOLVED
SILVER
(AC)

fUG/l )

2

0

2.?
1.6

2.?

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L)

0

0

TOTAL
LEAD
(PB)

(UG/L)

2

100

TOTAL
SILVER
(AG)

(UG/L)

6

10

.08

.11

.25

TOTAL
CAD-
HIUM
(CO)

(UG/L)

0

0

DIS
SOLVED

LITHIUM
(LI)

(UG/L)

10

10

DIS
SOLVED
STRON
TIUM
(SRI

(UG/L)

260

190

a
6

4 ..

nis- HEXA-
SOLVED VALENT
CHRO- CHRO
MIUM MIUM
(CR) (CR6)

(UG/L) (UG/L)

0 0

0 0

DIS
SOLVED TOTAL
MAN. MAN

GANESE GANESE
(MN) (MN)

(UG/L) (UG/L)

90

40 250

OIS.
SOLVED DIS-
VANA. SOLVED
niUM ZINC
(V) (ZN)

(UG/L) (UG/L)

1.1 20

.? 940

512
..

260

DIS.
SOLVED
COBALT
(CO)

(UG/L)

0

0

DIS.
SOLVED

MERCURY
(HG)

(UG/L)

.2

.0

TOTAL
ZINC
(ZIO

(UG/L)

50

1500



228 MISSISSIPPI RIVER MAIN STEM 

05283500 MISSISSIPPI RIVER AT ANOKA, MINN.

LOCATION.--Lat 450 1]'30", long 93°23'40", in SE%NW!s sec.19, T.120 N., R.22 W., Anoka County, at bridge on U.S.
Highways 52 and 169 at Anoka, 0.3 mi (0.5 km) upstream from Rum River, and at mile 871.3 (1.402 km) upstream
from Ohio River. 

DRAINAGE AREA.--17,100 sq mi, approximately.

wATFR QUALITY DATA, MTFR Y?AR OCTOBER 1972 TP SEPTEMBER 1973

DATE

JAN.

03...
FFB.
07...

MAR.
07...

APR,
04...

MAY
17...

JUNF
06...

JULY
03...

AUG.
01...

SFP.
05...
05...

DATE

JAN.
03...

FF8,
07...

MAR.
07...

APR.
04...

MAY

17...
JUNE
06...

JULY
03.'..

AUG.
01...

SFP.
05...
05...

*PF.
CIFIC
CON.
DUCT-

TFMPEP- DIS. ANCE
ATMRF C^ARGF (MICRO
TEK o crFS) MHOS)

.0 6550 534

.0 4940 404

1.5 6040 410

6.0 144«0 u °3

13.0 113*0 353

?1.0 11410 447

?4.0 5500 340

'1.0 5040 322

-- 5800

?1.0 362

ALKA.
BIfAP- LTMTY CAPBON
BONATE AS OTQVIDE
(HCn3) CAC"3 (C02)
(MG/L) (MG/L) (Mp/U

259 ?1? 5.2

245 201 9.8

2?7 18* 7.2

207 170 3.3

19u 159 3.1

217 17* 4.4

1«9 1S5 1.5

1«5 15? 3.0

-- -- --
1*8 154 2.4

DIS
SOLVED
SOLTOS
(RESI-
DUE AT
i«o ci
(MG/Li

384

>44

254

?5«

290

301

?27

215

..
?2«

DIS
SOLVED
TAL
CUM
(CA)

(*G/L)

63

53

47

53

43

5?

4?

40

..
4?

OTS-
SOLVF.O
SOLIDS
(TONS
PER
DAY)

6790

3250

4140

10100

8910

9310

3370

3330

._
4060

OIS-
SULVFD
MAG-
NF-
STUM
(MG)

(MR/I.)

?3

18

17

17

14

?1

16

1S

mm
16

COLOR
SUS- TIIR- (PLAT- DIS-

PENDED BTO- INUM. SOLVED
SOLTOS ITY COBALT OXYGEN
(*G/L) (JTU) UNITS) (M6/L)

A 5 20 12.6

12 5 20 13.6

16 5 40 12.2

3? 6 50 12.2

11 6 50

31 10 60 8.2

23 6 30 8.5

9 10 30

-- -- -- mm

21 10 40 7.8

NON. SODIUM
CAR. DIS- AD-

HARD. RONATE SOLVED SORP.
NFSS HARD. SOOTU* TION
(CA.MG^ NESS (NA) RATIO
(HG/L) (MR/I ) (MG/L)

?50 40 17 .5

?10 6 7.5 .2

190 1 «.1 .3

?00 ^3 5.6 .'2

170 6 5.? .2

?20 38 7.0 .'2

170 16 6.3 .2

160 10 6.3 .2

.- -- -- ~-
170 17 *.? .3

RIO.
CHEM.
TCAL CAR-

OXYGEN PH BONATE
DEMAND (C03)
(MG/L) (UNITS) {MG/L)

2.2 7.9 0

1.3 7.6 0

8.0 7.7 0

3.5 8.0 0

2.6 8.0 "-

2.8 7.9 0

4.6 8.3 0

2.4 8.0 0

.. •• -.
2.6 8.1 0

DTS*
SOLVED CIS-
PO- SOLVED
TAS- CHLO-

PERCENT STUM RTDE
SODIUM (K) (CL)

(M6/L) (MG/L)

13 3.0 21

7 2.6 6.9

* 4.7 9.0

6 3.6 A.O

6 2.1 5.?

6 2.6 9.?

I 7 2.0 6.3
[

« 1.7 5.9
'

9 2.9 9.6
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PERIOD OF RECORD.--Chemical analyses: January 1973 to September 1973.
REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer board, St. Paul, Minn. Discharge computed using 

records for Rum River near St. Francis, Mississippi River near Anoka and occasional measurements made on the 
Mississippi River at Anoka and Rum river at Anoka. Miscellaneous analyses are published for water year 1972.

HATE

OT8-
SOLVFO

SULFATE

J*N.03.'.;
FFB.
07...

M»H.
0 7 ..."

APR<o«..;
MAY17.*.;
JUNE06.'.;
JULY
03...

AUG.01..;
S?P.

U7

16

19

?7

16

44

17

15

W4TFR QUA) JTY D»U,

DTS- 
«- SOI. VFD

AMMHlMTA OIS-

YFAP HCTOBE& 1972 TP SfPTFMBEP 1973

FLU"-

(F5
GFN
(N)

(HP/I. )

,**> 

,12

.02

OS. ?t

,0? 

.00 

.0? 

,*0i 

.'12 

,'02 

.00 

."01

.02

DTS-
SOLVFO

NTTPATE

.SI

.02

.26

,1?

.07 

.05

."07 

.1*

."o*

»m.'07

GFN 
(N)

)

.73 

.79 

1 .5 

.°S

l.o 

1."

1.0 

.•52

soi

(PI 
(MG/L1

.20

,0-*

,01 

,07 

,05 

.0?

m m

.11

2

0

2

2

0

3

19

1

CON

rou

17000

1700 

2^00 

2«00

FECAL
COLI-
FHRM

(FC

fMPNI

700

230

200

no 
no 
100 
i?o

110

DATE

MAY1 7 ; . ;

DATE

MAY
17...

DATE

MAY17..;

DIS
SOLVED
ALUM.
INUM
(AL)

(UG/L)

120

TOTAL
COBALT
(CO)

(UG/L)

20

TOTAL
MERCURY

(HG) 
(UG/L)

.'2

TOTAL
AlUM.
INUM
(AL)

(UG/L)

210

018.
SOLVED
COPPER
(CU)

(UG/L)

e

DIS.
SOLVED
MOLYB
DENUM
(MO)

(UG/L)

1

DIS
SOLVED

ARSENIC
(AS)

(UG/L)

2

TOTAL
COPPER
(CU)

(UG/L)

10

DIS
SOLVED
NICKEL
(NI) 

(UG/L)

5

DIS
SOLVED
BARIU M
(BA)

(UG/L)

too

CYANIDE
(CN)

(MG/L)

.00

TOTAL
NICKEL
(NI) 

(UG/LS

50

DIS
SOLVED
BERYL-
LIUM
(BE)

(UG/L)

0

DIS
SOLVED
IRON
(FE)

(UG/L)

550

OIL
AND

CREASE
(MG/L)

0

TOTAL
BERYL
LIUM
(BE)

(UG/L)

0

TOTAL
IRON
(FF.)

(UG/L)

1000

DIS
SOLVED
SELE
NIUM
(SE). 

(UG/L)

8

DTS-
SOLVED
BORON

fB)
(UG/L)

50

DIS
SOLVED
LEAD
(PB)

(UG/L)

6

DIS
SOLVED
SILVER
(AG) 

(UG/L)

0

OIS*
SOLVED
CAD
MIUM
(CO)

(UG/L)

1

TOTAL
LEAD
(PB)

(UG/L)

too

TOTAL
SILVER
(AG) 

(UG/L)

10

TOTAL
CAD
MIUM
(CD)

(UG/L)

0

DIS
SOLVED

LITHIUM
(LI)

(UG/L).

0

DIS
SOLVED
STBON.
TIUM
(SR) 

(UG/L)

110

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)

0

nis.
SOLVED
MAN.

GANESE
(MN)

(UG/L)

70

DIS
SOLVED
VANA.
niUM
(V) 

(UG/L)

.0

HEVA.
VALENT
CHRO
MIUM
(CR6)
(UG/L)

0

TOTAL
MAN

GANESE
(MN)

(UG/L)

150

DIS
SOLVED
ZINC
(ZN) 

(UG/L)

2000

DIS
SOLVED
COBALT
(CO)

(UG/Li

I

DIS
SOLVED
MERCURY

(HG)
(UG/L)

.2

TOTAL
ZINC
(ZN) 

(UG/L)

2800
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05286000 RUM RIVER NEAR ST. FRANCIS, MINN.

LOCATION. --Lat 45 0 19'40", long 93 0 22'20", in SE** sec. 19, T.33 N. , R.24 W. , Anoka County, at gaging station on 
left bank at upstream side of highway bridge, 4 mi (6 km) south of St. Francis and 15.8 mi (25.4 km) up 
stream from mouth.

DRAINAGE AREA. --1,360 mi 2 (3,520 km 2 ), approximately.

PERIOD OF RECORD. --Chemical analyses: October 1972 to September 1973.

REMARKS. --BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn. Miscellaneous samples of 
chemical data published for water years 1964, 1967-72.

ITV DM*. Y?A» OCTOBER 197? TO SEPTEMBER 1973

riFir soLVfcfi
TiJM. S nLTD«
nurj- (»ESi«

fp^ope. r>IS. ANCE Oi'E AT
ATMRC t M * s UF ( M ICK n « i«o C>

HATE (OE& r) (cps) MHOS) (*G/L^

OCT.
19.'.; i.'5 67H 210 15*

'7... l.'o *9t 26S P2?
OFC,

1 8 ... .0 oOO 291 ?Q*
JAN._i7..: :o son ?»t, ? 0 >
13.'.. .0 5' 9 2 q i ?1?

MAR."

19.".. 1.0 5 .490 150 101
APR.

1 1 ... 4 .'o 1 1*0 240 1 55
MAY
1ft... 15.0 1150 25S 1B1

JULY
10.'.. ?i.'5 «"5 £52 16*

AUG.
02.'.. 19.5 «75 242 165
50..: P^l.'o 506 2*4 187

nis.
Al K A. SOLVED

"ICAO. LlNTTY CARQON TA1-
BONATE tf oioviriE MUM
fHC05) C*C"3 (CO2) (CA) 

DATE (Mft/1.) ( M G/L^ (MC/L) ( M G/L)

OCT.
19... 156 t2» -• 36

NOV.
?7...' 159 130 ?0 35

DFC.'
IB...' 176 J«« 5b 3°

JAN.
17... 1*6 155 19 3fl

is!].. 179 iu7 u ai

19^..' *2 51 1.2 1«
APR.

11... 15a UO 3. a 31
MAY
18.".. 1*6 120 1.5 3?

JULY
10... 108 121 1.9 1<I

AUG.'
02..." l«2 H6 5.7 31
50.'.. 171 UO 1.7 3?

DTS-
Slll. WFO
SOI. I^S
(TONS
PFK
OAY1

370

530

347

?75

297

1«70

U»*

55?

220

?09
25S

DTS-
SuL V^O
NAG-
NF.
3TUM

(M6/L)

11

1 1

12

12

12

4.6

9.7

10

9.6

9.9
12

COLOH
<;u«- TUP- (PLAT- DTS-

PFNHEn HTD- INliM. SOLVFO
SOLTOS ITY, COHALT OXYGFN
(MG/L) fJTU) UNITS) (MG/L)

1* 3 30 11. "8

11 4 20 13.2

5 U 30 7.2

3« 4 20 5.'8

7 4 20 7.'l

IP 5 80 10 .'8

1 5 40 12.'6

15 4 40 9.8

15 6 30 7.8

25 3 7 9.J2
0 5 20 8.6

NON. SODIUM
CAR- OIS. AD-

HAHD. BONATE SOLVED SORP-
NFSS HARD- SODTUM TlON
(CA,MG) NESS (NA) RATIO 
(MG/L) (Mf?/| ) (MQ/L)

140 7 3.8 .1

130 0 «,7 .?

150 2 5.1 .'2

140 0 <l." .2

150 5 4. a .'2

5<i 3 1.9 .1

120 7 3.« .'2

120 0 «. 4 .2

75 0 a. 4 .i

120 2 2.9 .']
tuo 4 a. A .'<

BIO.
CMtM.
TCAL CAR.

OvyGEM PH 80NATE
DFMANR (CO?)
(MG/L) (UNITS) (MQ/L)

1.9 8.0 0

1.0 7.1 0

. (, 6.7 0

1.2 7.2 «

1.0 7.4 0

3.6 7.9 0

1.7 7.8 0

2.2 8.2 0

3.0 8.1 0

2.8 7.6 0
2.0 8 ."2 0

DIS
SOLVED DIS«
PO- SOLVED
TA3- CMLO-

PERCENT SIUM RIDE
SODIUM (K) (CL) 

(MG/L) (MG/L)

6 1.8 3.3

7 1.9 «,?

7 2.2 3.6
i
1 7 2.0 4.5

6 2.0 <l . 1

6 4.6 3.9

6 1.'7 3.0

7 1.6 3.*

11 1.4 «.?.

5 1.7 3.B
7 1.9 «.3

j
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05286000 RUM RIVER NEAR ST. FRANCIS, MINN.—Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
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DIS. DIS. 
RIS- SOLVFD SOL- FECAL 

DIS. SOLVED AMMONIA DIS- DIS- AMMONIA ORGANIC VEO* CON- COLI- 
SOLVFD FLUO- NITRO- SOLVED SOLVED NTTRO- NITHO- PHOS- FIRMED FORM 

SULFATE RIDE GEN NITRITE NITRATE GEN GEN PHQRUS PHENOLS COLI- (EC 
(SOU) (F) (N) fN) (N) (N) (N) (P) FORM BROTH) 

DATE (MG/L) (MG/Li (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L) (MPN) (MPN)

OCT.K
NOV.
".

DEC,
16,

JAN,
1 7^

FEB,
13,

MAR.
'«•.

APR,
11.

MAY16.*

JULY10;
AUG.

. ;

. :

. :
, ;
, :

^, :
. .
, ;
. ;

e.'s
7.*9

8 ."8

9 .'6

17

11
S.*2

7.*9

6,'u

02,.^ 7 t'3
30.

DATE

NOV.27.'

MAY
16.

, ;
••

DATE

NOV.
27.

HAY,
IB.

* •
1

DATE

NOV.
27.

MAY
16.

, ;
.;

• •

DIS
SOLVED
ALUM.
INUM
(AL)

(UG/L)

20

60

TOTAL
COBALT
(CO)

(UG/L)

0

20

TOTAL
MERCURY

(HG)
(UG/L)

l.'O

.3

7.7

TOTAL
ALUM.
INUM
(AL)

(UG/L)

150

160

DIS
SOLVED
COPPER
(CU)

(UG/L)

t>

3

OIS.
SOLVED
MOLYB-
DENuM
(MO)

(UG/L)

0

0

.1 .OS .*00

.2 .05 .*00 1

.2 .09 .'OO

.2 .12 .'00

.5 -- .00

.1 « ."01

.1 — .'01

.? •• .'Ol

• 3 •— .00

.2 •— .00

.1 — .'00

DIS-
DIS- niS- SOLVED

SOLVED SOLVED BERYL-
ARSENIC BARIUM LIUM

(AS) (BA) (BE)
(UG/L) CUG/LJ (UG/L)

000

1 0 0

CIS-
TOTAL SOLVED
COPPER CYANIDE IRON
(CU) (CN) (FE)

(UG/L) (MG/L) (UG/L)

27 .'00 170

10 .01 130

DIS
SOLVED TOTAL OIL
NICKEL NTCKEL AND
(NI) (Ni) GREASE

(UG/L) (UG/L) (MG/L)

7 «3 3

7 50 1

.13

1.9

.25

.28

.33

.01

.16

.99

.00

.02

.09

TOTAL
BERYL
LIUM
(BE)

(UG/L)

0

0

TOTAL
IRON
(FE).

(UG/L)

610

910

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)

3

5

•*05

.'05

;o9
.'12
.'10

:36
.'05

.'06

.'05

,07
.19

DIS
SOLVED
BORON

(B)
(UG/L)

00

00

DIS
SOLVED
LFAD
(PB)

(UG/L)

1

2

DIS
SOLVED
SILVER
(AG)

(UG/L)

1

0

.06

.51

.79

.55

.52

1.2

.61

,SU

.95

.75
l.o

DIS.
SOLVED
CAD.
MIUM
(CO)

(UG/L)

0

0

TOTAL
LEAD
(PB)

(UG/L)

2

100

TOTAL
SILVER
(AG)

(UG/L)

7

10

.'01

.63

.oa
•'o*

.03

.07

.04

.'03

.02

.01

.06

TOTAL
CAO-
MIUM
(CD)

(UG/L)

1

0

DIS
SOLVED

LITHIUM
(LI)

(UG/L)

0

0

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)

70

90

2

0

0

it

a

IS

5

U

3

6
5

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)

0

0

DIS
SOLVED
MAN.

GANESE
(MN)

(UG/L)

70

20

DIS.
SOLVED
VAN*.
DIUM
(V)

(UG/L)

.0

.5

330

1300

090

1700

1700

2200

790

330

mm

mm

"

HEXA-
VALENT
CHRO
MIUM
(CR6)
(UG/L)

0

0

TOTAL
MAN

GANESE
(MN)

(UG/L)

110

150

DIS
SOLVED
ZINC
(ZN)

(UG/L)

10

370

78

130

130

0

130

16

78

90

0

in
as

. DIS-
SOLVED
COBALT
(CO)

(UG/L)

1

1

DIS
SOLVED

MERCURY
(HG)

(UG/L)

.?

.2

TOTAL
7INC
(ZN)

(UG/L)

60

410
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05287000 RUM RIVER AT ANOKA, MINN.

LOCATION.--Lat 45°11'54", long 93°23'28", SEhSEh sec.I, T.31 N., R.25 W., Anoka County, at bridge on Main Street 
in Anoka, 450 ft (137 m) downstream from dam, and 0.6 mi (1.0 km) upstream from mouth.

DRAINAGE AREA.--1,580 mi 2 (4,090 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.

REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn.

WATEH QUALITY DATA, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

r>»TE

OCT.'ie..:
MOV,2 7 . . :
DEC.is.;.:
JAN.
ie..:

FEB.
10^.:

MAR.
APR*'"

12*..
MAY17.'.:
JULY10.;.:
AUG.02.'.:
30...

DATE

OCT.'
18."..

NOV^
?7 . . .

DEC.
18...JAN.;is.;.:
< 4 . . :

M»R,
'0 ...

APR.

12...
MAY17..:
JULY
10.'..

AUG.'
IV.'..
30.'..

TEMPER.
ATMR.E

(DEG C)

5.*S

i.'o

."5

.'5

.'o
2.'0

4.'0

14.*0

?5.*0

?i ,'s,..,

BICAR
BONATE
(HTO*)
(MR/L)

164

1*6

1 A£|

177

l«b

67

103

146

1M

1^0
1*9

DIS.
CHARGE
(CFS)

10?0

1090

719

7«0

694

5750

14AQ

1500

5A5

573
666

ALKA.
LTNITY

AS
CACOJ
(MG/L)

13"!

136

151

ia««

153

5^

117

120

1 JU

1 2*
130

SPE-
ci*ie
CON
DUCT
ANCE
(MICRO-
MHOS)

273

2«3

310

300

307

101

250

206

254

2«!6
269

CARQON
DIOXIDE
(C02)
(Mfi/L)

10

17

?9

14

9.4

1.1

3.6

2.3

2.6

3.0
1.6

CIS.

SOLID*
(RESI
DUE AT
1*0 C)
(MG/L)

166

?2?

?1*

184

?00

111

171

?56

18*

1 7*

DIS
SOLVED
CAL
CIUM
(CA)

( M G/L)

40

37

(11

(11

41

16

3?

33

IS

3?
56

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

057

653

023

368

38?

1720

683

1060

297

27?
320

DIS
SOLVED
MAG
NE
SIUM
( M G)

(MP,/L)

1 j)

12

13

12

12

".9

10

9.9

11

1 1
1 1

sus-
PENDEH
SOLIDS
(MG/L)

1«

15

6

40

6

11

,

9

9

44
10

HAND.
NESS

f C»» M G)
(MG/L)

150

1(10

160

150

tb"

60

12"

120

130

130
1(10

TIIR-
BTD-
ITY

(JTU)

4

5

4

4

3

7

4

5

5

4
6

MOM.
CAN-

ROWATE
HARD-
WESS
(MR/I. )

15

4

5

7

0

5

6

0

0

2
5

COLOR
(PLAT
INUM-
COBALT
UNITS)

30

30

20

20

20

60

30

40

30

10
20

DIS
SOLVED
SODIUM
(NA)

(MG/L)

3.9

O.A

5.5

5.0

0.9

? . 0

3.7

0.1

4.9

3.0
4. A

DIS
SOLVED
OXYGEN
(MG/L)

12.5

10 .'l

11.0

11.1

11.9

12.0

13 .'3

10.3

8 ."4

9.3
8.5

SODIUM
AD

SORP
TION

RATIO

.1

.2

.'2

.2

.2

.1

:i
*a

1•r
• n
.2

BIO.
CHEM.
TCAL

OXYGEN
DEMAND
(MG/L)

Ml. 5

1.9

.6

..

1.7

3.0

1.6

2.0

3.6

o.o
2.5

PERCENT
SODIUM

5

7

7

7

6

6

6

7

7

s;
7

PH

(UMTT8)

7«"

7.2

7.0

7.3

7.5

6.0

7.8

6.0

8.0

7.9
6.2

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)

1.8
2."l

2.1

2.0

1.9

0.5

1.9

1.5

1.5

1.6
2.0

CAR
BONATE
(C03)
(MG/L)

0

0

0

0

0

0

0

0

0

0
0

DIS
SOLVED
CHLO
RIDE
(CL)
(MG/L)

0.0

5.3

o.?

6.7

0.9

o.o

0.0

3.6

5.0

0.5
0.1
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WATFK GtlAl ITY 04TA, w*TFR YFAP DCTdBfcB 1972 TO Sf.PTF.MBEP 197J
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DTS- n IS- 
r>I«s- SOLVFD S 0l-- FEC41

DIS- SOLVED AMMDNTA HIS- DTS- AMMONIA OPQANTC VtD- CON. CULI- 
SOLVFO FLUO- NITRH- SOLVED SQLVFD NTTPU- K'lTRp. PHOS- MRMfcD f-H»M

suLFATt RIDE GFN MTKTTE MTSATE GEN GF* PHUHUS PHILNUI s ton- (PC
(S-IU) (F) (N) fN) (N) (NJ (M) (PI FOHM BROTH) 

DATE fMG/l) (MG/L1 (MG/l) (MG/L) (MG/l ) (MG/L) (MG/l) (*G/L> (UR/I) (MPN) (MPNl

OCT.
18.

NOV.
?7.

OFC,
18.

JAIM.
18.

FF8.
1 U.

MAR.
?0.

APR
12.

MAY
17.

JULY
10.

AUG.
02,
30.

DATE

NOV.
27...

MAY
17...

DATE

NOV.
27...

MAY
17...

DATE

NOV.
27...

MAy
17...

6.9

.. 10

.. 10

10

11

.. 11

8. a

7.«

.. 7.U

e,«
e.o

DIS
SOLVED TOTAL
ALUM- ALUM.
INUM INUM
(AL) (AL)

(UG/L) (UG/L)

30 150

60 180

DIS.
TOTAL SOLVED
COBALT COPPER 
(CO) (CU),

(UG/L) (UG/L)

1 12

20 0

DIS
SOLVED

TOTAL MOLV8-
MERCURV DENuM

(HG) (MO)
(UG/LJ (UG/L)

.2 0

.2 0

.? .10

.? .05

.? .10

.? .16

.?

.1

.?

.a

.3

.?

.0

018- DIS
SOLVED SOLVED

ARSENIC BARIUM
(AS) (BA)

(UG/L) (UG/L)

0 0

2 0

TOTAL
COPPER CYANIDE
(CU) (CN)

(UG/L) (MG/L)

24 .00

10 .01

DIS
SOLVED TOTAL
NICKEL NICKEL
(NI) (NI)

(UG/L) (UG/L)

7 51

7 50

.00

.00 3

.00

.0?

.01

.01

.00

.25

.00

.00

.01

DIS
SOLVED
BERYL
LIUM
(RE)

(UG/L)

0

0

DIS
SOLVED
IRON 
(FE)

(UG/L)

140

410

OIL
AND

GREASE
(MO/L)

2

1

.07

.3

.?9

.32

.37

."1

.09

.00

.00

.01

.12

TOTAL
BERYL
LIUM
(BE)

(UG/L)

0

0

TOTAL
IRON 
(FF.)

(UG/L)

610

1300

013-
SOLVED
SELE
NIUM
(SE)

(UG/L)

2

»

.. ,90 .00

.05 .M .0«

.10 ,71 ,0*>

.!«. .36 ,0«

.11 ."51 .03

.30 1.1 .09

.06 .63 .OS

,0« 1.0 .00

.06 .*U .0"

.00 .*6 .01

.13 ,P7 .07

OIS-
DTS- SOLVED TOTAL

SOLVED CAD- CAD-
BORON MIUM MIUM

(8) (CO) (CD)
(UG/L) (UG/L) (UG/L)

30 0 1

30 2 20

DIS- DIS
SOLVED TOTAL SOLVED
LEAD LEAD LITHIUM 
(08) (P«) (LI)

(UO/L) (UG/L) (UG/L)

1 2 0

14 100 0

013-
DIS- SOLVED
SOLVED TOTAL STRON.
SILVFR SILVER TIUM
(AG) (AG) (SR)

(Ufi/L) (UG/L) (UG/L)

0 6 70

0 10 80

2 790 US

8 1UQO UQQ

2 U9oo laoo

2

a

3

790

33"

70"

7 17QO

U

3

a
3

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)

0

0

OIS.
SOLVED
MAN.

GANESE 
(MN)

(UG/L)

60

70

DIS.
SOLVED
VANA.
DIUM
(V)

(UG/L)

9."

.2

?70

..

..
"

HEXA-
VALENT
CHRO
MIUM
(CR6)
(UG/L)

0

0

TOTAL
MAN

GANESE 
(MN)

(UG/L)

120

150

DIS
SOLVED
ZINC
(7N)

(UG/L)

30

0

..

130

IB

30

U5

730

2?0
300

DIS
SOLVED
COBALT
(CO)

(UG/L)

1

0

DIS.
SOLVED

MERCURY
(HG)

(UG/L)

.2

.2

TOTAL
ZINC
(Z*0

(UG/L)

80

1000



231 RICE CREEK BASIN 

05288600 RICE CREEK AT FRIDLEY, MINN.

LOCATION.--Lat 45°05'30", long 93°15'47", in NW^ sec.14, T.30 N., R.24 W, Anoka County, at State Highway 47 at 
Fridley, 1.0 mi (1.6 km) upstream from mouth.

ATUrtF

HATE (PFG r )

OPT.'

IP. . . 3.0

'4... 2.0
OFC.

1«*.'.. .5
JAN.

17.'.. .' 0

1 3 ... .' 0

16..." 1 . S
APR.

11.'.. 2.5
MAY

1 1 .* . . 1 3 . n
J'JL*

n 3 . . . '2.0
A'lG.
01... PQ,0
3 1 ... ? a ." o

B IP AR-

PQMATE
(HPCT)

HATE fMR/t. )

OPT.
IP... 200

?4*.." 212
DFC.'

14.'..* 272
JAN.

17... 2'9
FFBJ

13... 207
MAR.

16.'..' 1"3
APR.'

11... 155
MAY

11.'.. 112
JULV
03... 178

AUG.
OU.." 1*4

M.'.." 170

*«TF* biMAl JTY DA T4 , wATFH

^ P F - f> J « -

PIP I r S^uvtr OTS»
rpiK,. S^L'P 15 SUI VFii
'HiPl- (RE'I- Sot If\S

CHABGF (Mjrrtn. l«o C1 HFw

(PF 1?} "HOS1 ( M G/L'> DAY1

? \ y^u ?S" 1 6 . 3

^b u<Jes TIP a7.fr

?b S?e 31 *> 21 . fl

1 U 679 Uufl !»> .0

10 703 'j'jo !?.«;

IT? 3"b ?uo hP.'i

ITS 332 PI*, 7«.7

o"3 409 ^y^ ftp . 5

S& 406 ?6Q 40.7

?0 409 ?81 1^.7

8.2 467 ?9T feU.P

DTS-

nis- SOLVFO
AL^A- SP^LVEP1 MAG»
L.TNTTV PARHPIN CAL» NF-

AS DTCIVIOE PIUM STUM
CAC"3 fC"2) (CA) («G1
(MG/ui fwp./L) (MG/LI (HR/I )

Ih4 10 54 15

174 135 55 16

?2T T5 70 ?0

245 ?4 75 ?0

?u4 15 81 ?1

117 7.2 3P 9.4

127 4.9 40 11

9? 3.6 47 13

1 afr 4.5 45 14

135 1.7 44 15
13" 2.2 43 14

YFAR ncTfjBE" 1972 TP SEPTFMBER 1973

cnLHR
MO-

CHLM-

•5U-5- TUB- (PLAT- DTS- TCAL
pFNriEO 8TD- INiU M - 50LV" ....-»-. .. 

SflLTl)* I TY CHfiALT nxvG
(^G/L1 fJTUl UMITS1 fMG/

2° 6 4 fl 12

iu 4 30 13

? U 60 9

3P U 50 7

U U 50 9

3? 8 40 10

1*. 5 50 12

2fc 7 «0 10

37 10 30 7

117 10 30 10
17 6 30 9

rU UATWC.N Kn 
EN OFM*NP>

L) ("G/L1 (UNITS)

.0 ".fe 7.5

. S 2,7 h . «

.8 2,7 7.1

.8 l.o 7.3

.1 2.1 7.5

.'9 5,P 7.5

.'9 5.9 7,7

.9 «.9 7.7

.'2 5.<» 7.8

.' » 7.4 8.2

.6 -- 8.1

OTS-
NON- SODIUM SOLVED

CAR-

(C03).
(MQ/L^

0

0

0

n

0

fl

n

0

0

n
n

DIS-
CAR- nis- AD- PO- SHLVEn

HAHH- RONATE SHLVEO SOBP- TAS-
NFSS HARD- SnDIU M TIOW PfcRCEMT SIUW

fC*»MGJ NESS (NA) RATIO SHDlU" (K)

( M G/li (MR/I ) ( M G/L J

?00 T3 IP

?00 ?6 13

?60 34 16

?70 ?4 33

?90 45 3?

130 16 21

150 16 9.*

170 78 Ife

J70 ?4 16

170 37 20
170 ?6 29 1

(MG/L)

.6 16 3.2

.U 1? 3.6

.U 1? 3.9

.9 21 5.8

.6 19 6.3

.8 25 0.2

."3 1? 3.0

.'5 17 4.2

.'5 17 3.7

.7 20 4.'0

.0 27 5.8

CHLO-
RIDE
(CU
(MG/L)

3?

21

20

58

56

37

15

37

27

33
06



RICE CREEK BASIN 

05288600 RICE CREEK AT FRIDLEY, MINN.--Continued

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.
REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn.

235

WATFR QUALITY DATA, WATFS YFAR OCTOBER 1972 SE p TFMBfcR 1973

DATE

OCT. 18...' 

NOv.
DEC." 
14...' 

JAN, 
17... 

FEB. 
1 3 ..." 

MAR. 16.'..' 

APH. 
1 1 ... 

MAY 11...' 

JULY 
03.*.. 

AUG.

DATE

NOV,
24 .' . .

MAY
11...

DATE

NOV.
24..."

MAY11.'..'

DATE

NOV. 
24 .' . .

MAY . 
11...

DIS- 
«OLVFD 

SULFAT6

(MG/L)

?9 

37 

61 

?2 

16 

?3 

?0

?7

DIS
SOLVED
ALUM
INUM
(AL)

(US/L)

50

70

TOTAL
COBALT 
(CO)

(UG/L)

0

20

TOTAL
MERCURY 

(MG) 
(UG/L)

.'l

.'o

SOLVED 
FLUO-

(MG/L)

.5 

.3

,u

.3

TOTAL
ALUM.
INU M
(AL)

(UG/L)

100

170

DIS
SOLVED
COPPER 
(CU)

(UG/L)

9

4

DIS
SOLVED
MOLY3-

(MO) 
(UG/L)

1

0

cts-
SPLVFD 

AMMClNTA

GFN
(N)

(MG/I, ) 

.69

DIS
SOLVED

ARSENIC
(AS)

(US/L)

1

2

TOTAL
COPPER
(CU)

(UG/L)

20

10

DIS
SOLVED
NICKEL
(NI) 

(UG/L)

z
0

nis- ois-

NITRTTt" NITRATE
r N i ( N j

.'01 .37 

.01 6 . ? 

.00 ,?9 

.'01 . ?5 

.00 .30 

.'02 .34

.00 . oa

."02 17

.01 .04

,01 .22
.02 ,?1

DIS
SOLVED
BARIUM
(BA)

(UG/L)

0

0

CYAMDE 
(CN)

(MG/L)

.00

.00

TOTAL
NICKEL 
(NI) 

(UG/L)

45

50

DIS
SOLVED
BERYL
LIUM
(BE)

(UG/L)

0

0

DIS
SOLVED
IRON 
(FE)

(UG/L)

190

160

OIL
AND 

GREASE 
(MG/L)

4

37

AMMQNIi ORGANIC

r,£N GEN 

(MG/L) (MG/L)

.'21 1.4 

.27 1.1 

,'6» 1.1 

1.4 .SO 

1.4 1.0 

.'7? 1.1 

.'23 1.4 

.'20 1.6 

."23 2.4 

,19 1.9
.2" 1.9

TOTAL
BERYL
LIUM
(BE)

(UG/L)

0

0

TOTAL
IRON 
(FE)

(UG/L)

360

730

DIS
SOLVED
3ELE-

(SE) 
(UG/L)

7

7

DIS
SOLVED
BORON

(B)
(UG/L)

60

50

DIS
SOLVED
LEAD 
(PB)

(UG/L)

2

4

DIS
SOLVED
SILVER 
(AGi 

(US/L)

1

0

r>is- 
•3UL- 
VEO. 
PHOS-

fP)

.0? 

.OS 

.0? 

.0? 

.05 

.*OS 

.04 

.0? 

.0?

.0? 

.04

DIS
SOLVED
CAD
MIUM
(CO)

(UG/L)

0

0

TOTAL
LEAD 
(PB)

(UG/L)

2

100

TOTAL
SILVER 
(AG) 

(UG/L)

5

10

PHENOLS 

(UG/I )

15

30 

2 

6 

0 

7 

6 

4 

0

3
14

TOTAL
CAD
MIUM
(CD)

(UG/L)

1

0

DIS
SOLVED

LITHIUM 
(LI)

(UG/L)

0

0

DIS
SOLVED
STRON
TIUM 
(SS) 

(UG/L)

120

140

CON.

COLI- 
FORM 

(MPN)

330 

700 

490 

310 

120 

790 

7* 

330

DIS.
SOLVED
CHRO
MIUM
(C")

(UG/L)

0

e

DIS
SOLVED
MAN.

GANESE 
(MN)

(UG/L)

SO

70

DIS
SOLVED
VANA.
OIUM 
(V) 

(UG/L)

".5

.0

COLI- 
FOBM 
(FC 

RROTH) 
CMPN)

78 

18 

330 

18

no 
?o

230

HEXA-
VALENT
CHRO
MIUM
(C&6)
(UG/L)

0

0

TOTAL
MAN

GANESE

(UG/L)

130

210

DIS
SOLVED
ZINC 
(ZN) 

(UG/L)

50

560

DIS
SOLVED
COBALT
(CO)

(UG/Li

0

0

DIS
SOLVED

MERCURY 
(HG)

(UG/L)

.1

.0

TOTAL
7INC 
(ZN) 

(UG/L)

50

700



MINNESOTA RIVER BASIN 

05311000 MINNESOTA RIVER AT MONTEVIDEO, MINN.

236

LOCATION.--Lat 44°56'00", long 95 G 44'00", in M^WIh sec.19, T.117 N., R.40 W., Lac qui Parle County, at gaging 
station, on right bank 100 ft (30 m) upstream from bridge on U.S. Highway 212, at Montevideo, and 400 ft 
(122 m) downstream from Chippewa River.

DRAINAGE AREA.--6,180 mi 2 (16,000 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: November 1961 to September 1966, October 1972 to September 1973. 
Water temperatures: November 1961 to September 1963.

REMARKS.--Miscellaneous chemical analyses are published for water year 1972. Some spectrographic data available 
at district office at St. Paul, Minn.

UUAI.ITY OAT4, *4TF« YFAR OCTOBER 1973 Tf SEPTEMBER 1973

DATE

2?!..
JAM.
20...

MAR.
01 ...
2*. . .

MAY
08...

08...
JULY
18. .,

AUG.
23...

SEP.
27...

DATE

NOV.
27...

JAN.
29...

MAP.
01...
28...

MAY

0". . .
JUNE
o*. . .

JULY
IB. . ,

AUG.
23. > .

SEP.
27...

ATU"E
fOFG C)

1.0

.0

1.5
5.5

16.5

22.0

24.5

20.0

15.5

AI.KAt.
LTNlTY

AS
CAC03
(MG/L)

307

347

251
203

23«

240

271

206

257

OTS-
CHAHGE
(CFS)

?7?

564

583
41 30

1U70

1440

66

67

58

CARBON
DIOXIDE
(C02)
(MG/L)

38

8.5

19
7.9

5.9

1.2

4.2

4.0

3.2

SPt- 
CTFTC 
CON-
DUCT- 
AMCF
fMTCRO-
MHOS)

930

1070

82?
«27

95?

1030

979

930

90?

ois-
SOLVED
CAL
CIUM
fCA)
(MG^

100

110

87
89

110

110

98

93

92

nis-
801 VFP
SOLIOS
(BF51-
OUF AT
leo o
(MG/L)

76H

772

65t>
594

689

750

707

648

654

D!S-
SOl VF.D
MAG
NE
SIUM
(MG)

(MG/L)

58

67

42
44

54

65

59

38

52

nis- 
SOLVEO 
SOLTOS
fSDM (JF 
CONSTI-
TijFNTS)
(MG/L)

M«

730

531
533

640

718

MO

578

592

HARD.
NESS
(CA, MO

( M G/L)

490

550

390
400

500

540

490

390

440

OTS- 
SUI. VFO 
SOL I OS 
(TONS
PFR
DAY)

564

1180

1030
6620

2730

2920

128

117

103

NON-
CAB.
BONATE
H4BO-
NESS
(MG/I )

180

200

140
200

260

300

2?0

180

190

(PLAT-

COBALT
UMITS)

20

20

3ft
30

30

20

30

20

20

018-
SOLVEO
SODTUM
(NA)

(MG/L)

25

31

22
20

23

36

34

32

29

PH

(UNITS)

7.2

7.9

7.4
7.7

7.9

8.6

8.1

8.0

8.2

SODIUM
AD-

SORP"
TION

RATIO

.5

.6

.5

.4

.4

.7

.7

.7

.6

CAR 
BONATE
(C03)
(MG/L)

0

0

0
0

0

12

0

0

0

PERCENT
SODIUM

10

11

11
10

9

12

13
1

15

1?

BICAR 
BONATE
(HC03)
(MG/L)

374

423

306
2«7

291

268

330

251

313

DIS
SOLVED
PO
TAS
SIUM
CK)

(MG/L)

6.6

8.3

7.9
7.2

6.4

7.3

6.6

7.0

5.8



MINNESOTA RIVER BASIN 

05311000 MINNESOTA RIVER AT MONTEVIDEO, MINN.—Continued

WATER QUALITY DATA, WATEK YEAR OCTOBER 1972 TO SEPTEMBER 1973
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DATE

NOV.
27...

JAN.
29...

MAR.
01. t .
28...

MAY
OS...

JUNE
OS...

JULY
IB...

AUG.
23...

SEP.
27...

DIS
SOLVED
CHLO-
RIDE
ecu
(MG/LJ

10

13

12
«.B

11

10

24

23

17

DIS
SOLVED
3ULMTE
(304)
(MG/L)

210

280

190
220

260

300

240

240

220

DIS
SOLVED
FLUO-
RIDE
CM

(MG/L)

.5

.4

.4

.2

.3

.a

.4

.4

.3

DIS
SOLVED
BORON

(8)
(UG/L)

120

190

1*0
90

IflO

160

160

170

170

nis-
SOLVEO
IRON
(FE)

(UG/L)

300

250

50
00

20

30

20

30

40

DIS
SOLVED
MAN

GANESE
(MM)

(UG/L)

120

190

200
90

60

30

80

50

30

DIS
SOLVED
SILICA
(9102)
(HC/L)

12

10

15
10

7.6

4.8

14

19

20

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/U

.79

.26

.77
1.5

.81

.09

.2*

.25

.25

TOTAL
PH03-
PMORUS
(P)

(M6/L)

.12

.11

.27

.16

.16

.11

.43

.3"

.28



MINNESOTA RIVER BASIN 

05316770 MINNESOTA RIVER AT NEW ULM, MINN.

238

LOCATION.--Lat 44°19'29", long 94°27'09", in NEWE^ sec.20, T.110 N., R.30 W., Nicollet County, at gaging station 
on left bank, 30 ft (9 m) downstream from bridge on U.S. Highway 14 at New Ulm, and 6.1 mi (9.8 km) upstream 
from Cottonwood River.

DRAINAGE.--9,530 mi 2 (24,680 km 2 ), approximately.

PERIOD OF RECORD.--Specific conductance: October 1971 to current year. 
Water temperature: October 1967 to current year. 
Sediment records: October 1967 to current year.

EXTREMES.--Current year:
Specific conductance: Maximum daily observed, 1,200 micromhos May 11; minimum daily observed, 561 micromhos

Mar. 12.
Water temperatures: Maximum, 29°C July 18; minimum, freezing point on many days during winter period. 
Sediment concentrat ons: Maximum daily, 342 mg/1 June 11; minimum daily, 17 mg/1 Jan. 29 to Feb. 11. 
Sediment loads: Maximum daily, 2,500 tons (2,270 tonnes) Mar. 14; minimum daily, 9.9 tons (9.0 tonnes)

Sept. 12, 15.

Period of record:
Specific conductance: Maximum daily observed, 1,200 micromhos May 11, 1973; minimum daily observed, 420
micromhos Mar. 19, 1972.

Water temperatures: Maximum, 29°C July 18, 1973; minimum, freezing point on many days during winter period. 
Sediment concentrations: Maximum daily, 776 mg/1 June 6, 1971; minimum daily, 8. rag/1 Feb. 15, 16, 1970. 
Sediment loads: Maximum daily, 34,200 tons (31,000 tonnes) Apr. 13, 1969; minimum daily, 6.9 tons

6.3 tonnes) Feb. 15, 16, 1970.

REMARKS.--F1ow affected by ice during winter period.

DAY

?3
?u

?7 
?8 
?9 
30

on

7?2

3
t|
5

6
7
8
9

10

11
12
13
1U
15

16
17
18
19

7«U
7««
750

736
701
7'0
730
736

710
736
7?0
7«!0
7«0

7UU
7*1
750
750

77''
fljo
«2«

"71
909
929
960
Q7U

98"
1030
1060
1030
99*

96"
Q37
909
9g8

7^7
7*1

772
770

770

CGMOUCTAMCE

NOV 0 P C

77? 9?2
760 117Q 

1 1*0

98? 

981 

98"

1030
"60

1030

92? 

030

* &T 2"> OtG. £1

FFb

MTEh YFAR ncTQ?ER 1972 SEPTEMBER 1<»73

8«7

1120 

*U2

1020

9U1

852
1100

1000

1 1«0

5*1 
563 
59?

*19

727 
«19

R5"

79" 
766 
78U 
779 
78U
an*,

APR

81 1
631
793

636

802 
81 1 
7«8 
802 
836

6*2 
836 
8"! 
811
8M

81 1 
«3J 
9?0 
830

9?0 
«9u 
830

«76 
8U1 
PI « 
79«

fl«7 
789

«25

770 
907 
955 
99? 
91U

927

1060 
10uO

loan

920
969

79H

PU*.

JIIM 

858

935
976
969

910
895

8«7 
8"7

872

851

858

8«7

910

918 
875 
875 
911 
8*2

891

JUL

86" 
86?

'20

S2?

BUO 
«UO

RUO 
Ago 
897 
"75

779

86" 
"75

A90

"8? 

A90

AHG

815 
8?.8 
86U 
8*4

857

839
833
833

833

8?7

839 
857 
839 
«33
857

777 
7?9 
777

777

799
S33

839
897
839

832

SEP

"33

«21 
621

972

B32 
857 
877

833
9UO
827
980
1060

997

833

864

839
711
804
788

"51 

P90 

839

862
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COtG. C) ^ ftATtR , YtAN uCTUtftW 1972 Tu SfcPTtHofcK 1*73

DAY OCT DEC JAN

1
2 
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

MONTH

YEAR

...

...

...

...

...

...

...

...

...
13.0
12.0
10.0

11.0
6.0
6.0
6.0
6.0

6.0
6.0
6.0
6,0
4.0

e.o
e.o
7.0
6.0
7.0
7.0

...
MAX

7.0 0,0 
6.5 0.0 
6.0 0.0 
7,0 --.
s.o .—
6.0 .--
5.0
5.0
5.0
5.0 0.0

5.0
5.0
3.0
3.0
2.5

2.0
1.0 0.0
2.0
1.0
2.0 0.5

1.0
1.0
4.0
2.0 0.0
2.0

2.0
0.0
0.0 ...
0.0 .—
0.0 --•
--- 0,0

3.5

29.0 MlN

...

...

...

...
0.0
...
0.0

...

...

...

...
o.o
...
...
...
...
...

0.0
...
...
...
...

...

...
0.0
...
...
...

...
0.0

0.0

0.0

0.0

9.0

JuL

lb.0 22.5 25.0 24.5

StH

...

...

...

...
——

...

...

...

...
——

mm*

3.0
3.0
3.0
4.0

3.0
1.5
3.0
4.0
6.0

6.0
5.0
7.0
5.0
5.0

5.0
B.O
7,0
7.0
e.o
6.0

b.O
b.O
6.1)
e.o
9.0

e.O
fe.O
b.O
4.0
7.0

7.0
7.0
b.O
6.0
7,0

9.0
9.5

13.0
10.0
14.0

13.0
12.0
13.0
13.0
13.0

12.0
11.0
11.0
11.0
11.0

9.0
9.0
9.0

10.0
12.0

12.0
13.0
14.0
15.0
lb.0

14.0
14.0
14.0
11.0
14.0

13.0
14.0
17.0
17.0
18.0

19.0
19.0
19.0
19.0
ie.5
19.0
19.0
17.0
16.0
17.0
1S.O

20.0
20.0
21.0
21.0
20.0

20.0
21.0
22.0
2u.O
24.0

2^.0
23.0
23.0
24.0
24.0

25.0
25.0
24.0
22.0
22.0

22.0
2«.0
24.0
24.0
24.0

25.0
24.0
22.0
21.0
23.0
...

24,0
26.0
25.0
25.0
2S.O

25.0
25.0
26.0
25.0
26.0

25.0
26.0
<2b.O
25.0
22.0

27.0
27.0
29.0
27.0
26.0

21J.O
25.0
25.0
26.0
24.0

25.0
24.0
25.0
25.0
24.0
22.0

22.0
22.5
2u.O
24.0
25.0

2u.O
20.0
27.0
2b.O
25.0

2b.O
25.0
25.0
24.0
24.0

24.0
24.0
26.0
26.0
24.0

24.0
2U.O
20.0
2u.O
2*4.0

25.0
25.0
2b.O
25.0
2b.O
25.0

25.0
25.0
24, U
2<J,U
23.0

21. 0
21.0
20.0
19. U
19.0

19. U
10. 0
16.0
17.0
lb.0

14.0
14.0
15.0
17.0
15.0

15.0
15.0
15.0
15.0
15. U

16.0
16. U
17.0
17.0
le.o
...

le.o

0.0 MEAN U.5

DATE

MAR.
26... 

AUG.
13...

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TIME

1720

1130

NUMBER
OF

SAM.
PLINB
POINTS

4

4

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

7120

107

BED
MAT.
FALL

OIAM.
X FINEK

THAN
,062 MM

65

19

BED
MAT,
FALL

OIAM.
X FINER

THAN
.125 MM

76

23

BED
MAT,
FALL

OIAM.
X FINER

THAN
.250 MM

90

31

BED
MAT.
FALL

OIAM.
X FINEK

THAN
.500 MM

9B

43

BbD
MAT.
FALL

OIAM.
x FINER

THAN
1.00 MM

99

52

BED
MAT.

SIEVE
OIAM.

X FINER
THAN

2.00 MM

100

56

BED
MAT.

SIEVE
OIAM,

X FINER
THAN

4,00 MM

..

59

BED
MAT,
SIEVE
DIAM.

X FINER
THAN

6,00 MM

..

64

METHOD
OF

ANALY
SIS

SVW

SVW



240 MINNESOTA RIVER BASIN 
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

1
2
3
0
5

6 
7
a
9

to

It
12 
13
10 
15

16 
17 
16
19
20

21 
22
23
20
25

26
27
28
29
30
31

TOTAL

DAY

1 
2 
3 
0 
5

6 
7 
6 
9 

10

11 
12 
13
to
15

16 
17 
16 
19 
20

21 
22 
23
20 
25

26 
27 
26 
29 
30 
31 

TOTAL

MEAN 
DISCHARGE 

(CFS)

682
682
686
668
650

650 
666
708 
700
736

682
636 
618 
610 
587

560 
538 
528
528
520

526 
533
528
526
528

533
536
526
502
510
556

16501

MEAN 
DISCHARGE

(CFS)

700 
660 
670 
660 
600

635 
635 
630 
630 
630

630 
630 
630 
630 
600

660 
680 
700 
660 
670

661 
661 
661 
661 
661

661 
661 
661 
661 
661 
661 

20331

OCTOBER
MEAN

CONCEN 
TRATION 
(MG/L)

110
112
115
121
125

112 
110 
130 
125
116

112
106 
103 
120 
132

125 
110 
96
62
76

52
09
67
100
110

105
102
96
90
120
309
,,

JANUARY
MtAN

CONCEN 
TRATION 
(MG/L)

35 
30 
33 
32 
32

31 
31 
31
30 
29

29 
26 
28 
27 
27

26 
26 
25 
25
20

23
23 
22
21
20

19 
19 
16 
17 
17 
17

SEDIMENT 
DISCHARGE 
(TONS/DAY)

203
206
213
216
219

196 
196
249 
250
230

206
165 
172 
198
209

190 
160 
137
66
110

70 
71
96
103
157

151
146
137
122
165
060

5571

SEDIMENT 
DISCHARGE 
(TONS/DAY)

66 
62 
60 
57 
55

S3 
53
53
51
09

09 
06 
46 
06 
07

06 
08 
07 
06 
03

01 
01 
39 
37 
36

30 
30 
32 
30 
30 
30

1011

MEAN
DISCHARGE

(CFS)

677
901
1120
1430
1660

1650 
1900 
1930 
1620
1620

1SOO
1530 
1630 
1700 
1720

1730 
1720 
1690
1590
1080

1000 
1400
1300
1220
1130

1110
920
603
623
551
--

01615

MEAN
DISCHARGE

(CFS)

661 
661 
661 
661 
661

661 
661 
661 
661 
661

661 
661 
661 
661 
661

661 
661 
661 
661 
661

661 
661 
661 
665
670

680 
720 
770

16708

NOVEMBER

MEAN
CONCEN 
TRATION 
(MG/L)

256
232
166
177
146

165 
167 
162 
140
120

117
105 
166 
143 
152

140 
115 
131
103
109

151 
152
102
129
119

122
126
130
133
133
--

DECEMBER
MEAN

SEDIMENT MEAN CONCEN* 
DISCHARGE DISCHARGE TRATION 
(TONS/DAY) (CFS) (MQ/L)

46S 53S 133
569 536 131
506 536 126
683 540 120
650

824 
960 
640 
706
502

070
599 
739 
656 
706

650 
530 
596
614
595

587 
575
514
025
363

366
316
282
224
196
"•

550 111

560 104 
5170 100 
580 9? 
590 95
600 94

610 69
620 63 
630 62
640 79 
650 76

660 75 
670 71 
660 70
700 69
704 66

708 60 
700 54
700 46
690 43
680 39

685 39
690 38
700 38
720 37
730 37
720 36

16621 19895FEBRUARY --.-»-

MEAN 
CONCEN 
TRATION 
(MG/L)

17 
17 
17 
17 
17

17 
17 
17 
17 
17

17 
16 
16 
18 
16

18 
18 
16 
16 
16

16 
16 
16 
18 
19

19 
20 
21

nUKbn
nc«™ 

SEDIMENT MEAN CONCEN. 
DISCHARGE DISCHARGE TRATION 
(TONS/DAY) (CFS) (MG/L)

30 920 24 
30 915 26 
iO H40 32 
30 1170 35 
30 1330 39

30 1500 45 
30 1680 53 
30 1690 56 
30 2130 66 
30 2400 76

30 
32 
32
32 
32

32 
32

?!
32

32 
32 
32
32
30

2700 101 
3060 118 
3490 196 
3900 237 
0600 19S

5300 149 
6100 106 
7560 104 
71580 92 
71620 61

71400 93 
71230 70 
7>100 54 
TtOlO 35 
61950 06

35 6660 31 
39 6670 04 
04 6710 30 

6560 50 
.. 6000 66 

6260 OS 
898 101955

SEDIMENT 
DISCHARGE 
(TONS/DAY)

193
190
166
175
165

157 
154 
152
151
152

147
139 
139 
137 
133

134 
128 
129
130
129

US 
103
91
80
72

72
71
72
72
73
70

3911

SEDIMENT 
DISCHARGE 
(TONS/DAY)

53
69
90 

111 
140

162 
240 
296
380 
505

736 
975 
1650 
2500
2020

2130 
1750 
2040 
1880 
1260

1870 
1440 
1000 
662 
901

576 
816 
544 
959 
1500 
761 

30676
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY
1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY
1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE

(CFS)
6080
5870
5620
5360
5100

4900
4680
4430
4090
3790

3560
3380
3260
3150
3090

3040
2990
3010
3010
3050

3060
3000
2980
3020
3060

3050
2960
2870
2800
2740

mm

111000

MEAN
DISCHARGE

(CFS)
438
446
516
557
539

493
544
455
368
339

304
291
269
242
221

204
190
171
161
154

146
14U
137
139
1UO

136
129
129
13U
131
119

APRIL
MEAN
CONCEN
TRATION
(MG/L)

43
54
58
51
50

99
81
75
70
60

79
76
40
57
82

92
70
44
76

122

99
149
143
117
107

133
121
84

120
97
mm

--

JULY
MEAN

CONCEN
TRATION
(MG/L)

220
162
202
166
187

76
46
65

110
137

121
142
159
146
126

104
118
130
112
89

102
100
95
110
139

1«3
126
140
130
120
116

SEDIMENT
DISCHARGE
(TONS/DAY)

706
856
680
738
689

1310
1020
897
773
614

759
694
352
465
664

755
565
358
618
1000

818
1210
1150
954
884

1100
967
651
907
718
_.

24112

SEDIMENT
DISCHARGE
(TONS/DAY)

260
219
263
280
272

104
66
104
115
125

99
112
115
95
75

57
61
60
49
37

01
39
35
41
53

52
45
«9
47
42
37

MEAN
DISCHARGE

(CFS)
2760
2630
2900
2920
2930

2930
2890
2880
294Q
2960

2690
2750
2570
2420
2400

2400
2380
2340
2260
2220

2200
2180
2170
2160
2150

2660
3090
3200
3290
3360
3360

63410

MEAN
DISCHARGE

(CFS)
111
104
101
101
99

100
101
104
106
106

107
106
108
115
120

124
125
125
120
119

125
131
155
134
131

135
170
190
176
16b
163

MAY
MEAN
CONCEN
TRATION
(MG/L)

87
66
90
63
119

66
148
177
153
150

164
129
160
227
189

172
153
179
124
211

225
217
166
177
189

228
217
210
246
215
210
--

AUGUST
MEAN

CONCEN
TRATION
(MG/L)

102
96
110
158
158

99
117
126
130
144

146
125
132
129
96

102
127
70
55
107

57
109
117
16tt
76

9t>
73
33
63
63
79

SEDIMENT
DISCHARGE
(TONS/DAY)

646
520
705
497
941

696
1150
1380
1210
1200

1260
958
1110
1480
1220

1110
983
1130
763

1260

1340
1280
1090
1030
1100

1640
1610
1610
2200
1950
1910

37401

SEDIMENT
DISCHARGE
(TONS/DAY)

31
27
30
43
42

27
32
35
37
41

42
36
38
40
31

34
43
24
18
34

19
39
43
61
28

35
34
17
30
26
35

MEAN
DISCHARGE

(CFS)
3260
3140
3000
2870
2770

2660
2580
?470
2390
2300

2200
2150
2080
1990
1860

1790
1610
1540
1530
1510

1450
1360
1230
1120
1040

930
837
766
652
527
..

55652

MEAN
DISCHARGE

(CFS)
155
146
147
144
144

142
141
130
130
128

122
122
122
122
122

122
122
121
120
120

119
120
120
121
12Q

i«e9
129
126
125
132
--

JUNE
MEAN
CONCEN.
THATIUN
(MG/L)

245
232
254
206
277

295
224
296
217
263

342
297
266
235
224

167
167
232
244
242

154
142
150
168
219

187
197
242
166
164
• -
--

SEPTE*6ER
M£AN

CONCEN
TRATION
(MG/L)

104
134
31
42
45

26
36
39
44
56

41
30
62
oi
30

43
6b
53
U6
57

e«
67
U9
<M
61

«9
96
99
60
70
--

SEDIMENT
DISCHARGE
(TONS/DAY)

2160
1970
2060
1600
2070

2130
1560
1990
1400
1630

2030
1720
1610
1260
1140

607
726
965
1010
987

603
521
496
506
615

470
445
501
331
262
--

35579

SEDIMENT
DISCHARGE
(TONS/DAY)

44
54
12
16
17

11
15
14
15
19

14
9.9

20
21
9.9

14
22
17
15
ie

27
2?
16
13
21

31
S3
3u
el
•?5
--

3660TOTAL 8U10 -- 3071
TOTAL DISCHARGE FQK ftAH (CFS-QAYS)
TOTAL SUSPENDED-SEDIMENT OISCHAKGE FU« YEA* CTUN&)

3071
52/^06 
1M 131 .«»
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05325000 MINNESOTA RIVER AT MANKATO, MINN.

LOCATION.--Lat 44°09'54", long 94°00'45", in NEWE!* sec.13, T.108 N., R.27 W. , Blue Earth County, 0.2 mi (0.3 km) 
upstream from gaging station on right bank at bridge on U.S. Highway 169 at Mankato, 1.1 mi (1.8 km) down 
stream from Blue Earth River, and at mile 107.1 (172.3 km) upstream from Mississippi River.

DRAINAGE AREA.--14,900 mi 2 (38,600 km 2 ), approximately.

PERIOD OF RECORD.--Chemical analyses: October 1963 to August 1966. 
Specific conductance: October 1971 to current year. 
Water temperatures: October 1967 to current year. 
Sediment records: October 1967 to current year.

EXTREMES.--Current year:
Specific conductance: Maximum daily observed, 1,000 micromhos Nov. 13, 14, Feb. 25; minimum daily observed,

450 micromhos March 14.
Water temperatures: Maximum, 26°C July 8, 13; minimum, freezing point on many days during winter period. 
Sediment concentrations: Maximum daily, 980 mg/1 Mar. 14; minimum daily, 24 mg/1 Feb. 4, 5. 
Sediment loads: Maximum daily, 46,800 tons (42,500 tonnes) Mar. 14; minimum daily, 45 tons (41 tonnes)

Sept. 21.

Period of record:
Specific conductance: Maximum daily observed, 1,000 micromhos Nov. 13, 14, Feb. 25, 1973; minimum daily ob 

served, 420 micromhos March 17, 1972.
Water temperatures: Maximum, 30°C Aug. 19, 1972; minimum, freezing point on many days during winter period.
Sediment concentrations: Maximum daily, 2,850 mg/1 Aug. 7, 1968; minimum daily, 15 mg/1 Jan. 4, 1971.
Sediment loads: Maximum daily, 247,000 tons (224,100 tonnes) Apr. 9, 1969; minimum daily, 14 tons (13 tonnes) 

Jan. 13, 14, 1968.

REMARKS.--Flow affected by ice during winter period.

DAY

MQNTH 

YEAH

SPECIFIC CONDUCTANCE (MlCROMHOS/C* AT 25 UEG. C) , *ATE« YEAR OCTOBER 1972 TO SEPTEMBER 1973
CUNCE-DAILY)

OCT NQV DEC

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

757
757
761
761
772

766
761
757
750
753

766
761
761
766
784

653
802
602
802
807

607
79b
795
79b
795

620
607
779
798
7b6
78U

796
669
889
796
656

847
834
869
922
880

692
934
1000
1000
996

941
934
909
903
903

903
B86
897
922
922

934
922
966
947
954
...

961
961
___
...
...

._.
_._
_._
_._
-•-

___
...
___
_._
---

...
922
__.
...
945

...

...
666
...
...

...

...

...

...

...

...

JAN

652

FEB

627

JUN JUL AUG SfcP

762

612

61V

1000

750

mmm

mmm

mmm

mmm

...

.mm

...

mmm

mmm

mmm

721
500
500
450
611

b73
660
669
693
699

760
760
792
771
777

778
759
777
775
768
811

602
611
616
836
836

662
841
673
662
662

676
864
616
611
766

719
769
764
770
604

(536
647
856
894
666

847
B76
856
641
847
...

730
706
696
665
694

734
7bO
625
630
647

847
886
641
847
676

907
941
907
8B8
660

647
604
6«1
879
770

799
619
793
759
781
632

672
895
916
918
935

943
910
916
903
903

695
895
695
667
680

660 '
651
644
832
836,

836
812
616
605
805

618
616
616
767

II '(

770
770
770
727
737

722
727
737
730
712

716
716
716
725
711

720
716
716
720
720

716
730
735
662
666

706
663
663
692
698
692

717
729
729
715
729

747
747
733
752
757

762
752
755
757
752

715
747
743
752
762

747
724
729
729
707

694
666
715
747
747
738

733
752
736
733
7«3

735
765
752
752
752

752
757
752
752
772

777
777
793
763
793

799
815
615
810
767

702
670
646
634
637
-••

776 voe

1000

635 813 862 718 736 749

050 796
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DAY OCT

TEMPERATURE CDES, C) OF WATER , WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(ONCE-DAILY)

NOV DEC

1
2
3
4
S

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
Ji

MONTH

YEAR

15.5
16.5
16.0
15.0
16.0

16.0
15,0
15.0
12.5
14.0

14,0
13,0
14.0
12.0
10.0

10.0
8.5
7,0
7,0
5,0

6,0
6,0
5,0
5,0
6,0

10,0
8.0
8,0
8.0
7.0
6.5

10.5

MAX

7.0
2.0
7.0
6.0
8.0

8,0
6.0
6.0
6.0
6.0

5.0
5.0
4.0
4,0
3,0

2,0
2.0
2.5
3.0
2.0

2.0
1.0
2.0
3.0
1.5

1.0
1.0
i.o
l.o
l.o
...

3.5

26.0

1.0
1.0
...
• ••
...

mmm

mmm

mmm

mmm

...

...

...

...

...

...

...
0.0
...
...
0,0

...

...
0.0
mmm

mmm

mmm

mmm

mmm

mmm

mmm

mmm

mmm

MIN

JAN 

0.0

FEB

0.0

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

MAR APR

9.0

MAY JUN JUl

13.5 21.0 23.0

AUC

22.5

SEP

.
•
•
•
•

„
•
«
•
"

o.o
3.0
4.0
5.0
5.0

0.0
4.0
4.0
4.5
5.0

s.o
6.0
6.0
6.S
7.0

7.0
9.0
e.o
7.5
7.5
7.5

7.5
6.0
7.0
6.5
7.0

7.0
7.0
6.0
5.0
4.0

5.0
5.0
5.5
6,0
9.0

5.5
7.5

10.0
12.0
12.5

u.o
13.0
12.0
12.5
12.0

12.0
11,5
12.0
11.0
12.0
...

9.5
6.0
9.0

10.0
11.5

12.0
12.0
11.5
13.0
14.0

13.5
13.0
12.0
12.0
13.0

13.0
13.0
13.5
15.0
16.0

17.5
19.0
16.0
18,5
16.0

15,5
15.5
14.5
1S.O
15.0
16.0

18,0
19.5
20.0
19,0
19.0

19.0
20.0
21.0
21.0
23.0

24.0
22.0
21.0
22.0
24.0

24.5
24.0
23.0
21.0
20.0

19.0
19.0
21.0
22.0
22.0

23.0
22.0
20,0
20,0
20,0
...

21.0
23.0
23.0
24,0
23.0

24.0
25.0
26,0
25.5
24.5

24.0
25.0
26.0
22.5
21.5

21.5
22.0
23.5
24,0
23.0

22.0
21.0
21.0
21.0
23.0

22.5
22.0
20.0
21,0
22,0
22,0

22,0
20.0
21.5
23.0
24.0

23.0
24.0
25.0
25.0
22.5

22.0
22.0
23.0
22.0
23.0

22.0
22.5
24.0
25.0
24.0

22.0
19.0
19,0
20.0
20.0

21.0
24.0
25.0
24.5
25.0
24.5

23.5
23.0
24.0
22.0
20.0

19.0
16. 5
20.0
16.0
16,0

16.0
17.0
16, 0
16.5
17,0

14.0
13.5
13.0
14.5
13.0

14.0
13.0
13.0
15.0
17.0

16. 0
16.0
15.0
16.0
15.0

mmm

17.0

MEAN 13.5

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

MAR,
27... 

AUfi,
13,,,

TYPE TIME

1500

1130

NUMBER
OF
SAM*

PLINC
POINTS

00063

u

5

INSTAN
TANEOUS

DIS
CHARGE
(CF3)
00061

13100

309

BED
MAT.
FALL

DIAM.
% FINER

THAN
,062 «M
80156

0

1

BED
MAT.
FALL

DIAM,
% FINER

THAN
.125 MM
80159

2

Z

BED
MAT,
FALU

DIAM,
X FINER

THAN
.250 MM
80160

20

4

BED
MAT.
FALL
DIAM.

% FINER
THAN

,500 MM
80161

56

to

BED
MAT.
FALU

DIAM,
X FINER

THAN
1,00 MM
80162

81

32

BED
MAT.

SIEVE
OIAM,

X FINER
THAN

2.00 MM
80169

87

37

DATE

MAR.
27... 

AUG.
13...

BED
MAT,

SIEVE
DIAM.

X FINER
THAN

4.00 MM
60170

96

55

BED
MAT,

SIEVE
DIAM,

X FINER
THAN

8,00 MM
80171

• *

65

METHOD
OF

ANALY
SIS

SVW

SVW
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SUSPENDED-SEDIMENT DISCHARGE, MTE« YEAR OCT08E« 1972 TO SEPTEMBER 1973

DAY

1 
2
3
a 
5

6 
7 
g 
9 

10

11 
12 
13 
14 
15

16 
17 
16 
19
20

21 
22
23 
24 
25

26 
27
28 
29 
30 
31

TOTAL

DAY

I 
2
3
4
5

6 
7 
8
9 

10

11 
12 
13 
14 
15

16
17 
16 
19
20

21 
22 
23
24 
25

26 
27 
26
29
30
31

MEAN 
DISCHARGE 

(CFS)

1590 
1500 
1400 
1310 
1250

1230 
1160 
1160 
1340 
1430

1410 
1350 
1290 
1210 
1120

1060 
1030 
962 
937
903

937
937 
962 
992
1060

1460 
1700 
1690 
1630 
1560 
1600 

39300

MEAN 
DISCHARGE 

(CFS)

1300 
1350 
1400 
1430 
1460

1400 
1360 
1300 
1260 
1270

1230 
1230 
1230 
1230 
1230

1230 
1230 
1300 
1360 
1500

1600 
172C 
1660 
1650 
1600

1790 
1760 
1760
1740
1700
1670

OCTOBER
MEAN 

CONCEN 
TRATION 
(MG/L)

98
10"

112
100 
95

100 
93 
92 
90 
93

67 
71 
76 
96 
66

65 
60 
47 
47 
31

57
56 
40 
4* 
51

56 
99 
66 
54 
47 
63

JANUASY
MEAN 

CUNCfeN- 
ThATlON 
(MG/L)

72 
70 
67 
63 
58

53
48 
46 
47 
47

47 
46 
45 
43 
40

39 
36 
36 
34 
33

30 
33 
35
34 
33

32 
31
30
29
28
27

S&UIMtNT 
DISCHARGE 
(TONS/DAY)

421 
421 
423 
354 
321

332 
296 
293 
326 
359

331 
259 
263
261 
200

190 
167 
125 
119 
76

144 
147 
106 
129 
149

224 
409 
392 
236 
196 
359 

6052

SEDIMENT 
DISCHARGE 
CTONS/DAY)

253 
255 
253 
243 
229

200 
176 
16* 
162 
161

156 
153 
149 
143 
133

130 
126 
126 
127 
134

130 
153 
176 
170 
160

155
149
143
136
129
12?

MEAN
DISCHARGE 

CCFS)

1640 
2400 
3330 
4160 
4690

aeic
4790 
4630 
4450 
4160

3660 
3740 
3760 
3640 
3620

3760 
3700 
3560 
3510 
3340

3230 
3130 
2990 
2910 
2640

2720 
2570 
2330 
2060 
2030

102660

I"EAN 
DISCHARGE 

CCFS)

1650 
1600 
1560 
1560 
1550

1530 
1520 
1500 
1460 
1460

1440 
1420 
1400 
1360 
1360

1350 
1340 
1320 
1310 
1300

1290 
1260 
1260 
1290 
1300

134Q 
1370 
1440

•™
""
"*

NOVEMBER
MEAN
CONCEN 
TRATION 
(1G/L)

64 
203 
264 
274
415

330 
299 
190 
162
164

143 
105 
137 
146 
123

119
103 
101 
97 
62

96 
107 
101 
76 
93

78 
102 
107 
139 
116

FEBRUARY
MEAN

CONCEN- 
TRATION 
CMG/L)

26
25 
25
24 
24

25
25 
25 
25
25

25
25 
25 
25
?5

25 
25
25 
25 
25

26 
26 
26 
26 
27

26
34 
40
*"
-•

SEDIMENT 
DISCHARGE 
(TONS/DAY)

263 
1320 
2550 
3090 
5260

4290 
3670
23>e
19S0 
1650

1500
1060 
1400 
1510 
1270

1210 
1030 
971 
9J9 
739

637 
904 
615 
597 
713

573
706 
673 
761
647

45700

SEDIMENT 
DISCHARGE 
(TONS/DAY)

116 
106 
107 
101 
100

103 
103 
101
too
99

97 
96 
95 
93 
92

91 
90 
69 
66 
86

91 
90 
90 
91 
95

101 
126 
156

mm

MEAN 
DISCHARGE

(CFS)

1960 
1650 
1600 
1770 
1730

1700 
1650 
1600 
1570 
1530

1460 
1440 
1400 
1370 
1340

1320 
1300 
1250 
1240 
1200

1200 
1200 
1200 
1200 
1200

1200 
1200 
1200 
1200 
1220 
1260 

43600

MEAN 
DISCHARGE 

(CFS)

1540 
1670 
1440
2:050
2300

2700 
31100 
31600 
4700 
6300

7600 
9200 
13500 
17700 
19100

19600 
i<>500 
111600 
l''800 
h>700

L'5700 
1 1500 
1 1500 
1 !900 
1 2800

13000 
13300 
13300 
12600
12400
11900

DECEMBER
MEAN

CONCEN 
TRATION 
(MG/L)

120
114 
110 
105 
100

96 
96 
95 
95 
94

92 
92 
92 
91 
91

92 
92 
92 
91 
69

66 
66 
64 
64 
64

63 
62 
61 
60 
76 
76

M A Df" Un AKw n
MEAN
CONCEN 
TRATION
(MG/U

54 
65 
65 

110 
140

180 
240 
290
370 
450

624 
623 
660 
960 
753

570 
436 
333 
263 
369

243 
213
214
m
164

176 
191 
194 
157
156
156

SEDIMENT 
DISCHARGE 
(TONS/DAY)

642 
569 
535
502 
467

450 
426 
410 
403 
366

366 
356 
346 
337 
329

326 
323
311
305 
286

285 
279 
272 
272 
272

269 
266 
262
259 
257 
259

11041

SEDIMENT 
DISCHARGE 
(TONS/DAY)

225
293 
422 
609 
869

1310 
2010 
2960 
4700 
7650

13100 
15500 
31300 
46800 
36600

30200 
23000 
16700 
12600 
16600

10300 
8340 
7600 
6660 
6360

6160 
6660 
6970 
5430
5220
5060

TOTAL 45610 5100 39640 2797 335600 341068
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SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1972 TO SEPTEM9ER 1975

245

DAY
1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY
1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
TOTAL
TOTAL

MEAN
DISCHARGE

(CFS)
11600
11300
11200
11100
10800

10300
9840
9360
8940
8220

7550
7390
7540
7700
8060

8970
9660
10500
10900
10700

10100
9340
8680
8210
7880

7580
7240
6880
6610
6430

• -
270630

MEAN
DISCHARGE

(CF8)
1910
1690
1860
2000
2070

2040
1960
1880
1690
1530

1500
1410
1240
114Q
1030

926
616
705
672
598

541
532
640
1020
971

1140
1180
992
648
794
694

38209

APRIL
MEAN

CONCEN
TRATION
(MU/L)

154
139
149
162
155

133
154
130
148
156

132
161
210
156
208

245
256
256
280
265

244
194
164
168
172

154
165
166
157
143
mm

--
JULY
MkAN

CONCEN
TRATION
(IG/D

147
145
137
150
145

146
146
143
153
140

119
142
128
97
96

96
112
124
69
93

64
84
93

232
209

229
177
126
100
66
9U
-•

SEDIMENT
DISCHARGE
(TONS/DAY)

4820
4240
4510
4860
4520

3700
4090
3290
3570
3460

2690
3210
4260
3240
4530

5930
6680
7260
6240
7660

6650
4890
3840
3720
3660

3150
3230
3120
2800
2500

-•
132340

SEDIMENT
DISCHARGE
(TONS/DAY)

756
740
686
810
810

815
773
726
698
578

482
541
429
299
267

240
247
236
161
150

123
121
161
639
546

705
564
337
229
166
169

14230

MEAN
DISCHARGE

(CFS)
8330
10200
12000
13900
14400

1340C
12100
11100
10700
10700

10500
9690
8970
6040
7340

6940
6530
6200
5640
5540

5370
5190
4610
5230
5540

5560
6150
6790
7630
6520
9000

262210

MEAN
DISCHARGE

(CFS)
579
514
455
410
36V

338
315
310
315
315

299
305
357
344
ItiH

37b
363
363
395
351

337
50%
551
496
605

903
794
750
794
716
b60

14627

MAY
MEAN

CQNCGN.
THATION
(MG/L)

586
556
593
610
413

312
276
203
206
216

218
211
188
179
159

165
151
149
190
164

148
157
163
169
218

232
244
413
374
237
179
--

AUGUST
MEAN

CONCEN
TRATION
(MG/L)

94
56
42
84
66

69
76
65
71
79

62
85
91

109
114

llo
S3

107
108
105

1*4
156
123
141
382

26d
175
166
1*1
J94
JSb
..

SEDIMENT
DISCHARGE
(TONS/DAY)

13200
15400
19200
22900
16100

11300
9020
6060
5950
6240

6180
5630
4550
3690
3150

3090
2660
2490
3000
2450

2150
2200
2030
2390
3260

3480
4050
7570
7700
5450
4350

207110

SEDIMENT
DISCHARGE
(TONS/DAY)

147
60
52
93
66

63
66
54
00
67

50
70
66

101
106

U7
81
105
lib
100

149
215
163
189
330

653
375
340
345
375
2U4

5541

MEAN
DISCHARGE

(CFS)
9000
6490
7920
7460
7090

6780
6500
6150
5630
5530

5200
5000
4750
4520
4260

4090
3870
3760
3740
3770

3920
3660
3640
3370
3120

2910
2670
2490
2310
2160

• -
144160

MEAN
DISCHARGE

(CFS)
496
440
432
403
363

332
326
310
305
310

294
278
273
269
259

259
259
259
254
245

236
236
240
250
278

496
661
1070
1590
2320

mm

13743

JUNE
MEAN

CONCEN
TRATION
(MG/L)

175
280
306
251
243

286
252
245
275
286

260
243
242
238
247

220
231
207
206
179

174
177
162
162
174

165
170
157
136
135
mm

--

SEPTEMBER
MEAN

CONCEN.
TRATION
(MG/L)

114
112
151
172
135

102
97
96
90
96

94
76

101
97
95

104
100
73
77
76

71
76
77
90
lib

169
286
446
646
909
mm

--

UliC*A»GE FOR YEAS CCFS-OAVS)
SUSPENOED-SElilMfcNT DISCHARGE FOR YEA** (TUNS)

SEDIMENT
DISCHARGE
(TONS/DAY)

4250
6420
6590
5060
4650

5270
4420
4070
4330
4300

3930
3230
3100
2900
2640

2430
2410
2110
2060
1820

1840
1840
1590
1470
1470

1300
1230
1060
848
767
-.

69695

SEDIMENT
DISCHARGE
(TONS/DAY)

153
133
176
167
132

91
a5
82
74
80

75
59
74
70
66

73
70
51
53
52

45
46
50
61
69

226
510
1290
2760
5690

«•
12625

1350409
675299



216 MINNESOTA RIVER BASIN 

05330000 MINNESOTA RIVER NEAR JORDAN, MINN.

LOCATION.--Lat 44°41'35", long 93°38'30", in NWfcSW* sec.7, T.114 N., R.23 W., Carver County, at gaging station 
1.5 mi (2.4 km) northwest of Jordan, and at mile 39.4 (63.4 km) upstream from Mississippi River.

QUALITY DATA» WATER YFA» OCTOBER 1972 TO SEPTEMBER 1<)73

DATF

OCT.
2". . .

NQV ,

21...
DEC.
n...
19...

JAM.

10...
FER.

1° ...
27...

MAR.
09...
1<J...

APR.

1 1 ...
MAY
09,. .

JUNE
20...

JULY
11 ...

AUG.
OR . . .

SEP.
1?...

DIS
SOLVED
ALUM.
INLIM

(AL)
DATE (UG/L)

NOV.

21...' 20
MAY
09... 60

SPE- DIS- DIS-
CTFTC SOLVFD SOLVED DIS-
CON- SOI I" S SOLTOS 801. VFO COLOR
DUCT- (RFSI- (SUM OF SOLIDS SUS- TUR- (PLAT- OIS-

TEMPEp. DTS- AMCF DUE AT CONSTI- (TONS PF.NDED BTD- INU*- SOLVED
ATU"E CHARGE (MICRO- 180 C) TUENTS1 PF» SOLIDS ITY COBALT OXYGEN

fDFG C) (CFS) MHUS) (WG/L) (*(J/L) DAY*) (MG/L) (JTU) UNITS) (M6/L)

6.0 1U60 fl«5 536 5UO 2110 -- .. 30

2,0 3700 9«« 756 « 7550 «5 ?0 20 10.3

.0 1600 1180 79ft -- 3UUO 5 3 20

.0 1050 mo 812 7U9 2300 -- -- 5

.0 l?QO 960 652 -- 2110 0 « 20 8.0

.0 2«00 937 (,6* -- U330 15 « 20 10.0

.0 19JO 9J5 7?0 631 3710 -. .. 10

1.0 SfefeO US? 30? 280 7060 -- -- 70
".0 1U700 U<JU 33b -- 13300 S27 90 80 12.0

5.0 9100 «79 6U9 -- 15900 91 30 30 12.5

13,0 1USOO 780 5*9 .. ?3500 122 30 30 9.8

22.0 u^70 R 6fc 63u -- 7U80 1U6 30 5 7.2

21.0 2180 »«6 618 -- 36UO 15U 20 20 7.6

26.0 750 73? U9S .. tOOO 51 ?0 10

1«.0 UuO P2° 52U -- 623 107 ?0 20 9.9

DIS- ois« DIS- HEXA-
TOT»L OTS- DIS- SOLVED TOTAL DIS- SOLVED TOTAL SOLVED VAUNT
ALUM- SOLVED SOLVEP PE»YL- BPRYL- SOLVFO CAO- CAD- CHRO- CHRO-
INU* ARSFMC BARIUM LlLIM LIUM BORON MIUM MIUM MIUM MILIM

(AL) (AS) (8A) (8£) (BE) (B) (CO) (CO) (C") (CP6)
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

310 0000 100 0000

SuO 30006001000

DIS- SUS- OIS- SUS- DIS- SUS- DIS-
SOLVFD PFNDET- SOLVFD PFNDEn SOLVFD PFNDED SOLVFD
GROSS GPQSS GROSS GPOSS GROSS GROSS GROSS
ALPHA ALPHA ALPHA ALPHA BETA SETA BETA

AS AS AS AS & S AS AS SR90
U-NAT. U-NAT. U-NAT. U-NAT. CS-137 CS-137 /Y90

DATE (PC/L) (PC/L) (UG/L) (UG/L) tPC/L) (PC/L) (PC/L)

OCT.
?«... <1.2 .6 <3.7 1,7 15 3.6 12

NOV.

?1... 9.7 .5 29 1.5 10 6.9 9.2
DFC.
19... -- -- 17 <.« 11 2.5 "9.3

JAN.
30... -- -- 1U <.U 13 1.6 1,1

FFB.
?7... .. -- IS <.<• 9.5 1.1 7.9

MAR.
"9... -- -- 7.7 JO a. 6 5.8 6.9

APR.
11... -- -- 38 U.3 8.2 7.2 '7.3

MAY

09... .. -- ?.7 ?.7 9.6 6,0 8.0
JIINF

20... -- -- 2<» 7,3 9.2 9,3 7.9
JULY
11... -- -- 30 *.3 9.« U.2 8.'0

08... -. -- 25 3.P 9.2 3,0 7.5
SFP.
12... -- •- 9.7 3.0 10 3.6 8.U

DIS*
SOLVED
COBALT

(CO)
(UG/L)

0

1
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05330000 MINNESOTA RIVER NEAR JORDAN, MINN.--Continued
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DRAINAGE AREA.--16,200 sq mi, approximately.
PERIOD OF RECORD.--Chemical analyses: December 1962 to August 1966, water year 1967 (partial-record station), 

November 1967 to July 1969, October 1971 to current year.

MIlAl ITV DATA, "4TFR Y*AR HCTTHRP 1972 1973

PATE

NOV. .
21...

MAY
09...

0*TE

net.
24...

NOV.
21...

DFC.
1 3 ...
1«...

JAN.
1 0 ...

14!..
27...

MAR.
09...
14...

APR.
1 1 ...

MAY
09..'.

20...
JULY
11...

AUG.
08...

SEP.
1 2 ...

TOTAL
COBALT
(CO) 

(UG/L)

0

20

BIO-
CHfc M .

TC*L CAR-
QXYGEM PW fin-iiTP
DFMANn cctnj
(MG/L5 U'NTTS) (*(i/Ll

e. a P

3.7 7.8 ft

3.? 7.5 n
7.8 ft

?.9 7.7 0

2.3 7.8 o
7.7 0

7.6 n
7.5 8.0 n

5.5 6.1 n

1.3 8.0 n

4.1 7.8 o

2.7 7.8 o

8.0 0

5.9 8.0 0

013.
SOURED TOTAL
COPPER COPPER CYANIDE
(CU) (CU) (C") 

(UG/Li (UG/L) (MG/Li

10 . 25 .01

7 20 .01

sus-
PENPER
GROSS
BETA

AS SR90
/Y90

DATE (PC/I)

OCT.
24... 2.9

NOV.
21... 5.9

DEC,
19... 2.1

JAN.
30... 1.5

FEB.
27... 1.0

MAR.
09... 4.6

APR.
11... 6.1

MAY
09... 5.1

JUNE
20... 7.6

JULY
11... 3.4

AUG.
09... 2.6

SEP.
12... 2.3

DIS- 
1IS« Sf'lVFO

ALKA- S nLVEf> MA(;.
BICAR. p LTMTY CAROPN CAL- NF.
BOMATF AS otoviot ciu* STU M
(HtOT) CACH3 (CH2> fCA) (*t)
(MR/LI ("G/L5 (M5/L) ( MG/O fMS/l )

3^3 303 2.4 97 U3

34a ?8? 6.7 130 50

U7p ^q? ?I4 1^0 fca
430 153 11 13« 59

400 32* 13 110 47

3«»0 320 9.9 nn U7
393 33? 13 110 51

1 7»> 144 7.1 53 18
198 154 3.0 59 19

2«»3 240 3.'7 110 45

290 230 4.5 100 37

3?1 263 8.1 100 06

3?1 263 8.1 90 il2

2M 214 4.2 65 40

321 263 S.i 80 41

DIS- DI3- DI3-
SOLVED TOTAL SOLVED TOTAL SOLVED
IRON IRON LFAO LEAD LlTHIliM
(FE) (FE) (PB) (PB) (LI) 

(U6/L) (UG/L) (UR/L) (UG/Li (UG/L)

30 300 1 2 30

40 2200 2 100 30

DIS- TOTAL
SOLVED "IS- DIS- TOTAL *ON-
HA. 226 SOLVED SOLVED FIuT- FILT-
(PLAN. PA. 226 NATURAL SABLE RABLE
CHET (RADON URANIUM RESIDUE RESIDUE

COUNT) METHOD) (II)
(PC/L) (PC/U) (UG/L) (*G/L) (MG/L)

<.l .- S.*9 360 37

.09 12 720 59

.OB 9.0 850 4

•• .06 6.*2 540 9

.07 4.8 750 3

.08 2.'6 320 40

.11 12 720 120

.08 6.3 600 110

-. .10 3 .'2 650 170

.12 7. '9 630 9«

.09 5.0 520 65

.13 3.5 500 65

KlON.
CAR.

HtKU. PONATfe
NFSS MAPt).

fCA,*(j) NESS
(MG/L) (MB/I.)

420 120

510 230

6dfl ?50
570 210

470 14Q

470 l«?i)
480 160

210 62
220 69

460 220

400 170

4bQ 190

4JO 140

330 110

370 110

nis.
SOLVED TOTAL BI8«
MAN. MAN. SOLVEn

GANESE GANESE MERCURY
(UN) (MN) (HG) 

(UG/L) fUG/L) (UG/L)

30 1?0 .2

20 180 .0
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05330000 MINNESOTA RIVER NEAR JORDAN, MINN.—Continued

WATFR QUALITY DATA, *»TER YFA» OCTOBER 1972 TP 9EPTEMBE* 1973

OTS- Pis- 
sum DM SOLVED 01*- 018- SOLVED 

018- AD- PH. SOLVED 013- SOLVED OTS- AMMONIA 
SOLVED SURP- TAS- C«LO- SOLVED FLUO- 80LVFD NITRO-
SODIUM now PERCENT STUM RIDE SULFATE PIDE SILICA GEN
(MA) RATIH SODTUM (K) (CD (804) (F) (SIO?) (N) 

OATF (MG/L) (MB/L) (MG/L) (MG/L) (»G/L) (M6/L) (MG/L)

OCT. 
24... 25 .5 11 S.I 25 140 .« 14

DATE

NOV.
21...

MAY
09...

MOV,
21...

DEC.
13...
19. ..

JAN.
10...

FEB.
14. • .
27, ,,MAP.
09...
1*. . .

APR.
11...MAY
09,,',

JUNE
20...

JULY
11...

AUG.
08...

12!..

DIS
SOLVED

TOTAL MQLVB*
MERCURY OENUM

(HG) (MO) 
(UG/L) (UG/L)

.2 3

•- a

26

33
30

27

26
28

*.3
7.2

18

n
20

2?

30

37

DIS
SOLVED
NICKEL
(Nl) 

(UG/L)

11
a

.5

.6

.6

.5

.5

.6

.3

.2

.«

.3

.4

.5

,7

.8

TOTAL
NICKEL
(Nl) 

(UG/Li

60

S«

10

10
11
11
11
11
8
6

8

7

9

10

16

18

OIL
AND

GREASE
CMG/L)

4

—

0.6

4.6
S.3

6.0

6.6
6.4

S.6
5.3

4.8

3.7

4,9

4.4

11.9

5.5

DIS
SOLVED
SfLt.
NIUM
(•I). 

(UG/L)

7

a

23

3«
28

29

20
23

11
13

17

19

21

26

3?

35

ots.
SOLVtO
8ILVER
(AC) 

(UG/L)

1

0

200

2«0
240

160

180
1*0

66
61

200

110

180

150

140

1«0

TOTAL
SILVER
(AG) 

(UG/L)

8

10

.6 --

.5

.5 19

.a —

.a --

.« 18

.3 13

.4 --

.6 --

.5

.5

.6

.3

.1

CIS- DIS
SOLVED SOLVED
STRON. VANA.
TTU" PIUM
(SR) (V) 

(UG/L) (UG/L)

460 2.0

300 .1

.06

.20
mm

.45

..
mm

mm

mm

mm

mm

mm

mm

"

""

DIS
SOLVED
ZTNC

(UG/L)

20

1800

TOTAL
7INC
(ZN) 

(UG/L)

120

900



MINNESOTA RIVER BASIN 

05330000 MINNESOTA RIVER NEAR JORDAN, MINN.—Continued

WATER QUALITY DATA. WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

249

DATE

OCT. ,

NOV.*
21...

DEC.
13. <.
19...

JAN.

10...
FEB. .

l u . ...
27...

MAR.
09..'.
1 a , .' ,

APR.
11...

MAY
09.;.

JUNE
20.;.

JULY
n...

AUG.
08...

SEP.
12...

DI9.
SOLVED

NITRITE
(N)

(MG/L)

.01

.01
..

.03

.00
..

_.
.10

.02

.03

.03

.03

.02

.01

DIS
SOLVED

NITRATE
(N)

(MG/L)

8.0

7.5
_.

5.3

3.1
..

_.
«.*

0.7

9. a

5.0

1 .1

.19

.00

AMMONIA
NTTPO-
GE*
(N)

(MG/L)

.10

.20
--

.as

.si
--
.<.

.78

.05

.09

.22

.13

.15

.12

ORGANIC
NITRO«
GEN
(N)

(MG/L)

1.1

.69
..

.95

1.1
..

..
1.7

1.6

1.0

l.o

1.2

5.5

1.3-

OIS- 
SOL-
VE&-
PHOS-
PHQRU8
(P)

(MG/L)

.OP

.19
..

.33

.19
...

, • -
.IT

.05

.06

.00

.OS

.01

.01

TOTAL
PHOS
PHORUS
(P)

(MG/L)

..

..
.22

..

..
,?6

.54

..

..

«.

..

..

--

PHENOLS

(UG/D

0

2
..

2

4
0.

..
6

13

1

B

2

3

?

CON
FIRMED
COLI-
FURM

(MPNI

2300

79
..

18000

2800
..

..
2700

7000

4600

79*0

"--

• «

--

FECAL
COLI-
FQRh
(EC

BROTH)
(MPN)

230

330
--

1100

310
_«

mm

200

490

790

78

100

»-

0

TEMPERATURE (OEG. C> OF HATEH , WATER YEAR UCTDBFR 1972 TO SEPTEMBER 1973

DAY

JUNE

MA* MEAN

JULY
MAX

AUGUST

1 
2
3
a
s

6
7
8
9

10

11
12
13
14
IS

16
17
16
19
20

21
22
?3
24
25

?6
37
26
?9
30
31

:::.........
.........••....
...............
...............
............—
..................

.»«.........

...............

...............

...............

...............

..................

—..-
*«............
...............
...............
...............
..................

...
26.0
26.5
27.0

27.0
27.5
27.5
27.0
27.5

27.5
2*.0
27.5
26.5
25.5

2*.0
26.0
26.5
27.0
26.5

26.5
25.5
27.5
2*. 0
20.5

22.0
20.0
10.5
21.0
26.5
26.5

...
24.5
25.8
25.0

25.5
26.0
26. «:
26. ft
25.5

26.0
26.0
26.5
25.0
24. A

23.5
20.5
25.0
25.5
25.5

25.5
2 s!. 0
25.0
24.0
22.0

lO.n
1*!5
lfl.5
19. n
25.0
20.5

• ••

25.5
25.5
26.0

26.5
26.5
27. ft
26.5
27.0

26.5
27.0
27.0
25.5
25.0

25.0
25.5
26. ft
26.0
2*.0

26.0
25.5
26. «:
26. ft
23.0

g ft> «;
(0.0
19.0
20.0
25.5
25.5

26.0
25.0
23.5
21.0
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

. mm

...

23.5
2?. ft
20.0
19.5
...

...

...

...

...
---

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

2t|5
21.5
1°.5
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
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05330000 MINNESOTA RIVER NEAR JORDAN, MINN.—Continued

0*Y

1
2
3

6
7
6
9

10

11
12
13
iu 
t5

16
17
16
19
20

22 
?3
?4 
?5

?6
?7 
?8 
?9 
TO 
31

JUMP.

(MTc"0"Hns/C M *T 25 r

JULY 

WAX MT>

WATER YFA» nCTOBgO 1972 Tl"l SEPTEMBER 1973

731
708

761
791
798
764
795

783
764
781

695
609

687 
761 
780 
769 
7B!

795
781
720
601
561

T21 
67t

719
776
790 
77S 
794

798 
79*. 
76* 
708 
733

794 
«0* 
"13 
•25 
897

AUGUST 

MJK!

761
794
"03

MFAM

769
799

5U5 
630 
760 
75«» 
75«»

SEPTFMBER
MJM »

530
499
571

707
72?
720
...
...

7na
...
...
...
...

451
663
70?
656
680

671
687
660
764
745

643
701
71?
...
...

683
...
...
...
...

766 
758

...

...

770 
781

730
664

59? 
976

970

993 
96/J 
76«

757

...

...

769

P45

721
714
B71

76? 
765 
73?
57»

71? 
797 
793 
730

591
617
719
814
791

75?
701 
664 
528 
uyo 
515

79T
785

640 
65? 
798 
83* 
816

776 
740 
730 
63? 
53*

(nni, IN "iLl_TGOA»g PFR LTTFR YE*R OCTHSFR 1972 TO 1973

.UK Y AUGUST

MFAN

1
2
3
4
5

6
7
M 
9

10

11
12 
1i
14
15

17
18
19

II. n 
1?.°

7.7

7.7
7.4
fl.O 
8.3

10.4

10.?
9.8

U.O 

5.6

$'.*

10.7 
9.4 
9.0

6.7 
6. 1

*>. '

6.5
6.6

8.0 

9 !6

7.9
'.4 
7.0 
7.7

7.0 
7.t 
6.7

7.8 
7.3 
6.« 
6.6 
6.3

6.3
6. » 
6.? 
6.1

7.6 
7.0 
6.8

6.6 
6." 
6.4

?7
?6

TO

11 . u
Q.P

10.0 
o.O

10.S

P.? 

a.o

0,7
OB

7.6 
6.T 
7.6

o.o
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05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MINN.

LOCATION.--Lat 44 0 52'13", long 93°]1'32", in NE%SE% sec.32, T.28 N., R.23 W., Hennepin County, on left bank 3 mi
(5 km) upstream from mouth. 

DRAINAGE AREA.--1,580 miles.

DATA , »97«> 1973

*ATE

u^" ;
is!'..'

JAM.
10...

ff*"'

1 4 ..."

14. ..

11."..'

MAY
OH. . .

JUNF

? 0 . . .'
JULY

i 1 ..."
AUG.
08. ..

SFP.
i ? ..."

RATE

NOV.?2.;.:
1 3 ..."

JAM.'
10.*..
? 3 .' , .

FFR.'
1 4 ...

14. . .
APH.11.'..'

08.'..'

JIINF
?0. . .

JIILV
1 1 ...

AUG.08.".."

SFP.
12...*

PIFJT sn|,vf.n DTS-
PUN.I. 5ri.Ti.~s sui VFD
OUPT- (BfM- soi ins <!UP- TUB.

TFMOt 0 - rus. ANTE DUE AT (THM"? peMi(.n bTU-
ATUI;F C^A«I;F ("iPkn. jgo ci PF* snuTos ITY

(ntR P) (PF?) "Hns) ( M G/L1 L/»Y) ( M &/11 fjrui

2.0 19?G 10?0 *•«*? 7320 uf> 30

.' 017^0 1 1 ? 0 7 2 n 3 3 b 0 13 u

.017*0 948 * i ' 2 9 u o ]u 5

.'ft S?5 1010 <>4^ Pp 7 3

I.'O ?4?0 930 ^5? 42 b O 37 6

4.0 IM^O 47U 3l« 13000 M5 PO

5.0 1^100 8^4 ^2^ 17000 ?21 40

12.0 1«300 7?9 lOh 19500 510 ?0

?4.0 4610 902 fc«<j 6050 17? UO

3*3.0 ?210 808 570 3430 7a ?0

?B.O 616 74U 4g« 1080 u« ?0

?3.0 5***» 611 490 Ml 4" ?0

UIS-
HIR. SOI.VFO NON-

AI.KA. SH^VEO H4G- CAR*
RJCAP- LTNlTV CAPBflN CAt.- NF. MAHO. RONATE
"ONATE AS nTO*ir>£ rjim STU M NFS^ HARD-
(HP01) C»C03 fCH21 fCO (MGl fCA.^Gi N£SS
fMR/l.) ( M G/L1 fMR/L.) («G/LI (MR/I.) (MG/L5 (MR/I)

35Q 287 4.4 120 48 500 210

457 175 18 130 5«i 550 170

397 32* 13 110 47 470 14Q
412 13* 17 120 4« a80 140

3*1 3H 12 110 44 460 140

1*4 151 4.7 55 19 ?20 «>5

291 ?3<J u.7 100 44 43ft 19Q

259 21? 5.2 91 13 360 15Q

3?9 270 6.6 110 48 470 200

307 25? 9,8 87 41 390 130

275 ?2*> 5.5 6« 17 120 97

342 281 3.4 61 18 160 A3

cntnn
(*>HT- DTS-
IWU M - Sul VFD
CriHALT nxYGFN
U^ITSl (MR/L )

20 9.6

20

30 9.0
20

20 10.4

80 11.6

30 12."4

5ft 9.1

30 7. '6

20 7.2

20

20 5.'2

SODIUM
nis- AO-
SHLVEH SORP-
SnoTU M TTOM
(NA) RATIO

(MG/L1

25 ."5

3" .'7

30 .'6
31 .7

30 .6

7.7 .'2

17 ;«
12 .'3

19 .'4

24 .'5

32 .8

37 .'6

Rin.
CME">
TCA|,

OVYGEN PH
OFMAKiH
("G/L) (IINTTR)

2.5 6.1

2.5 7.6

1.? 7.7
7.6

5.5 7.7

7.« 7.8

5.3 6.0

1.8 7.9

3." 7.9

3.2 7.7

7.9

5.6 8.2

DIS
SOLVED
PO-
TAS-

PERCF.NT STU M
SODIUM (K)

(MG/L)

10 5.1

13 4.6

1? 5.6
13 5.0

1? 6.5

7 5.7

8 4.8

7 3.9

8 4.9

12 4.5

17 5.1

18 5.6

\

CAR-
HHNATF
(cni)
(MG/L1

0

0

0
n

o

0

0

0

0

0

0

0

BIS-
sntven
CHUfl-
RIOF
CtL) .
(MG/U

24

33

31
4?

32

14

17

20

22

27

37

38
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05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MINN.--Continued

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.
REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn. Water discharge computed 

by adding S% to the Minnesota River near Jordan discharge and adjusting for a 1-day lag.

*&TFR QUALITY DATA, WATFH YFA» nCT(.)«EP 1972 TO SfcPTFM«tP 1973

DTS- "IS. 
IMS. SOLVFD SOL- FECAL 

OTS- S^LVEO AMMflMA njJS. OTS- AMMQMI* ORGANIC VtO- Cl)N- fOLI- 
SQI VFD FLU". NITkn_ SIUVET SOLVFD NTT"0- WlTHP- PHDS- FTHMpr FOWM 

SHLFATE Ring GFN NITHTTF MTfRATt RF H GF.N PHU"US PH£NOLS COLI- (FC 
(8^41 (F1 (*) (Ki) (N) fNl (N) fP5 FD«M qf)r)TH) 

DATE (Ifi/L) (MG/Ll (MB/L) (MG/L) fMfi/l) (MG/L> (MG/t ) (MQ/L1 fUR/L) (MPN) (MPM

NOV.

?2^..' 200
DEC,,
13... 2^0

J»N,
10... 14Q
?3...' 130

14!.." 170
MAR.
14... 54APR-

11... 1AO
MAY
08... 110

JUNE
? 0 ̂  . .' 1*0

JULY
11...' 140

AUG^
08^..* 1?0

12!..* i?o

DIS
SOLVED TOTAL
ALUM- ALUM.
INUM INU^
(AL) (AL)

DATE (UG/D CUG/D
NOV.
22... 70 550

MAY
OS.'..' 20 1*00

DIS.
TOTAL SOLVED 
COBALT COPPER 
(CO) (CU) 

DATE (UG/L) (UG/L)

NOV. 
22... 1 IS

MAY 
OS...' 20 I?

DIS.
SOLVED

TOTAL MOLYB-
MERCURY DENUM 

(HG) (MO) 
DATE (UG/L) (UG/L)

NOV.'22..; ;i 4
MAY 
OS.'..* .0 S

.* .16 .'O? It .20 1.?

.* .32 .03 6.S .5? ,«8

.^ .^8 Jo5 4.5 ,'5« .92

.4 ,«6 .'OS 4.4 l.'o ?,7

.« -- .07 2.9 .6? ,*8

." -- .'07 4.« .'91 1.9

.5 -- .02 4.9 .09 l.fc

.4 .. ,Q4 9.5 ,'j7 1.^

,S .. ,0<l 0.7 ,'j7 ?,4

.6 .- .'00 1.6 1.2 1.2

.3 .- .05 .73 l.'fl 4,«

.? .- .'09 .« .'84 .?6

DIS- Olft.
DIS- 018- SOLVED TOTAL DIS. SOLVED

SOLVED SOLVED BERYL- BERYL- SOLVED CAR.
ARSENIC BARIUM LIUM LIUM 8QRON MJIIM

(AS) (BA) («E) (BE) (B) (CO)
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

1 n 0 0 100 1

1 0 0 0 110 0

DIS- 018-
TOTAL SOLVED TOTAL SOLVED TOTAL 
COPPER CYANIDE IRON IRON LEAD LEAD 
(CU) (CN) (FE) (FE) (PB) (PB) 

(UG/L) (MG/L) CUG/L) (UG/L) (UG/L) (UG/L)

29 .01 SO 290 1 S

?0 .02 950 4000 4 100

DIS-
DIS- SOLVED DIS. 
SOLVED TOTAL OIL SELE- SOLVED THTAL 
NICKEL NICKEL AND NIUM SILVER SILVER 
(NI) (NI) GREASE (SE) (AG) (AG) 

(UG/L) (UG/Li (MG/L) (UG/L) (UP./L) (UG/L)

1Z 7*. 4 4 2 6

7 50 0 10 0 10

. 13

.2*

.31

.33

.26

. 19

.06

.13

.04

.11

.'53

.2*

TOTAL
CAD.
MIU M
(CD)

(UG/L)

0

0

DIS-
SOLVED 

LITHIUM 
(LI) 

(UG/L)

SO

20

DIS.
SOLVED 
STRQN. 
TIUM 
(SR)

(UG/L)

430

270

0 ?jnon

2 2?0"

4 t moo
32

10 2200

7 1400P

4 17000

6 ?300

7 2300

2

3

0 ..

ois- HEVA.
SOLVfcD VALENT
CMRO. CHRO*
MIUM MIUM
(CR) (CR6)

(UG/L) (UG/L)

0 0

0 0

DIS.
SOLVED TOTAL
MAN. MAN 

GANESE GANESE 
fMN) (MN) 

(UG/L) (Uf,/L)

60 120

0 Z90

DIS.
SOLVED DIS- 
VANA. SOLVED 
DIUM ZTNC 
(V) (ZN) 

(UG/L) (UG/L)

2.2 SO

.1 20

49«0

200

700
"-

170

7*0

790

1^0

1*0

132

—

56

DIS
SOLVED
COBALT
(CO)

(UG/L)

0

0

OIS.
S<UVEB 

MERCURV
(HG) 

(UG/L)

.1

.0

TOTAL 
ZINC 
(ZN) 

(UG/L)

60

60



25 1* MISSISSIPPI RIVER MAIN STEM 

05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.

LOCATION.--Lat 44°56'40", long 93°05'20", in SESsNESs sec.6, T.28 N., R.22 W., Ramsey County, temperature recorder 
at gaging station on left bank in St. Paul, 300 ft (91 m) upstream from Robert Street Bridge, 1.1 mi (1.8 km) 
downstream from Northern States Power Company steam generating plant, 6 mi (10 km) downstream from Minnesota 
River, and at mile 839.3 (1,350 km) upstream from Ohio River.

DRAINAGE AREA.--36,800 mi 2 (95,300 km2 ), approximately.
PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973. 
Water temperature: October 1956 to current year.

DUALITY OA1«, «AfEK YEA* fiCTuBER 1<»72 TCJ StPTEMSES 1973

DATE

HOT.
04. .,

N 1J V .

2?. , ,
J A *' .

QS. , .

07...

07]..

A ^!..
M»Y

0*...
J'Jf-t
y*. . .
13...

JULY
•1 3 ...
25...

AuG.
01...

05...
19...

IMTE

OCT.
OH. . .

N J V .

if...J *i!..
Fca.
07, ,.

'-> 7 . , .
A»*.
»-...
'*«..,

J.".c"
To ...
1 3 ...

J'-lY

•1-4. ..
•) 5...*r"i;..

»£*>.
0-5 ...

SHf CIS- BIS-
CIFIL SuLVEO 60LVE9 OIS-
CfJN- SuLIDS SOLIDS SQLVFU
DUCT- (KE8I- (StM UF SULIDS SUS- TUK-

TErtfch- 013- ANCfc WuE Al Cl"»STI- (TONS PEwOfcl) dlD-
ATi'*E ChAKGt (MlOO 180 C) TuEwTS) PE* SULIDS ITV

(l<fci» C) (CFS) 1HUS) 1<'-(J/L) (*G/L) DAY) (^G/L) (JTU)

15, C 12000 395 «i7« -- 88«0 19 10

l.oi«50C 490 35« --13900 19 20

.0 SSfeO 520 338 -- ft090 1 4

.0 64QO 492 32b -- 73VO 10 4

3.0 13720 4/4 29e -- 11000 50 10

o.O 284UO 502 334 -- 25600 3e 10

12.5 24900 571 37o -- 25300 77 30

21.0 21500 567 377 -- 21900 49 20
24.5 1S400 613 39fe -- 16500 44 20

e:6.0 82^0 511 330 -- 7340 74 20
tt.Q 3320 ue5 302 -- 3120 60 10

*3.0 6U00 43S 291 252 5030 10 9

2b.O 6540 373 220 -- 4030 24 10
i9.n i>Uk\> 399 gHu mm it; 10 23 9

OIS-
fiu- ois- SULVEO
Chf- AL^A- SOLVED MAG-
IC»L C«r^- elCiiJ- I.IMTY CA^oON CAL- M£-

UXYiiESi fn oONATt PL'-tTE AS OIUX1DE ClUn SlUH
L,E''AM.'' (Ci)3) (fC'.-3) CAC03 (C02) (C*) (""G)
("G/l. 1 (u'-lrS) ( M ii/L) C'^G/L) C^G/L) (MG/L) ( M G/L) (^G/L)

1.9 7.o 0 209 171 -- 51 18

i.5 7.7 0 221 161 7.1 o4 24

ci.5 l.'l 0 2*^ 233 9.1 64 26

1.7 7.7 0 2u<* 20" b.U ft3 22

t>.i /.f n iJSfe lt<5 9.1 bu 19

J.S t«,2 0 2^^ 180 2.2 62 22

i.7 ?.4 0 e!3 n 1»»9 it, 6 69 24

7.0 0 23f. 1*9 9.2 69 27
-'.7 5.1 0 dbi 2')6 3.2 72 28

5.? r.,0 P 21 « 177 3.5 58 23
-- o.j 0 214 17fr 3." 50 22

-•*./? u 216 177 2.2 52 20

i.7 ".g o 189 155 3.1 43 16
/.'•» o «ilf 1/7 4.«« u6 18

COLUH
(PLAT- DIS-
INUM- SOLVED
COBALT OXYGEN
UNITS) (MG/L)

SO 10,4

50 10.7

30

20 12.6

40

40 12.8

40 9.7

40 --
30 6.2

30 9.2
30

20 4.0

40 7.4
40

NQN-
CAK-

MAKi>- 60NATE
NESS HARO-
(CA,nro NESS
(MG/L) (MG/L)

200 30

260 79

270 34

250 44

210 28

250 65

270 81

260 95
300 89

240 62
220 40

210 33

170 18
190 17
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05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.—Continued

EXTREMES.--Current year:
Water temperatures: Maximum, 26.5°C Aug. 9; minimum, freezing point on many days during winter period. 

Period of record:
Water temperatures: Maximum,- 31°C July 24-28, 1964; minimum, freezing point on many days during winter 

period.
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WATER DUALITY DATA, -ATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

OCT.
04...

NOV.
22...

JAN.
03...

FES,
07...

MAR.
07...

APR.
04...

MAY
OS...

JUNE
06...
13...

JULY
03...
25...

AUG.
01...

SEP.
05...
19...

DATE

OCT.
04...

NOV.
22...

JAN,
03...

FES.
07...

MAR.
07...

APR.
04...

MAY
06...

JUNE
00...
13...

J'JLY
03...
25...

AUG.
01...

SEP.
OS...
19...

DIS
SOLVED
SODIUM
(NA)

(MG/L)

6.2

10

11

11

11

8.8

9.9

10
14

12
14

9.5

11
11

DIS
SOLVED

NITRITE
(N)

(MG/L)

.02

.01

.03

.01

.04

.02

.02

.02

.04

.01

.02

.00

.02

.02

SODIUM
AD

SORP
TION

RATIO

.3

.3

.3

.3

.3

.2

.3

.3
,u

.3

.4

.3

.a

.3

DIS
SOLVED

NITRATE
(N)

(MG/L)

.25

11

,66

1.3

1.6

1.6

^.2

3.0
2.6

1.1
.22

.21

.29

.08

PERCENT
SODIUM

b

e

6

9

10

7

t

7
9

1C
U

9

12
11

AMMONIA
IMITHU-
GEN
CO

(MG/L)

.if

--

.2e>

.31

.55

mm

,ub

.10

.57

.32

.30

.04

.23

.25

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)

2.3

3.0

3.9

3.5

4.6

3.7

3.2

2.6
3.5

2.7
2.6

2.2

2.6
2.7

ORGANIC
NITRO
GEN
(N)

(«G/L)

1.2

.91

.94

.79

1.4

1 .4

1.5

1.5
1.4

1.0
1.2

1.3

.55

.85

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

9.1

11

14

13

13

10

14

12
16

14
16

15

12
11

OIS-
SOL-
VED-
PhOS-

PHORUS
(P)

(MG/L)

.06

.07

.16

.13

.21

.05

.09

.05

.14

.09

.12

..

.11

.09

CIS-
SOLVED

SULFATE
(SOu)
(MG/L)

28

61

36

37

44

69

76

86
78

58
50

35

25
27

TOTAL
PHUS-
PhORUS
(P)

(MG/L)

.10

"

mm

_.

..

..

._

..

..

._
-.

.17

.«
--

DIS
SOLVED
FLUO-
HIOE
(F)

( M G/L)

.4

.4

.2

.4

.3

.2

.3

.4
1.0

.4

.3

• 3

.2

.2

PHENOLS

(UG/L)

22

3

u

0

2

3

2

2
10

12
2

1

3
0

DIS
SOLVED
SILICA
(SI02)
(MG/L)

._

..

..

..

mm

mm

mm

mm

mm

mm

mm

11

..

CON
FIRMED
COLI-
FORM

(MPN)

17000

7900

13000

22000

33000

17000

3300

..
79000

_.
mm

mm

mm

--

DIS
SOLVED

AMMONIA
NITRO
GEN
(N)

(MG/L)

.10

.09

.26

.31

..

.09

..

._
mm

mm

mm

.06

.-

FECAL
COLI-
FORM
(EC

BROTH)
(MpN)

2300

2300

«900

790

1300

1300

33

..
1700

1400
mm

250

2300
--
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05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.—Continued

TEMPERATURE (PEG. C) OF WATER , *»TE» YEAR OCTOPFR 1*72 TO SEPTE"«E«

DAY

OCTOBER DECE*8tR

MJN

1
2
3
4
S

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
SO
31

ITM

16,5
16.5
16.5
16,5
16.5

16.5
16,5i6;s
16.5
16.0

16,0
15.5
15,5
15.5
15,5

15.5
1U.O
13.5
13.5
13.0

13.0
12.0
11.5
11,0
11.5

10,5
10.5
10.5
10,5
10.5«:s
16.5

15.0
15.5
16.0
16.0
16.5

16.5
16.0
16.0
15.5
15.0

15.0
15.0
15.0
1«.5
14.0

11,5
11.0
10.5
10,0
9.5

9,0
8,5
«.o
8.5
6.5

6.5
8.5
9,0
8. 5
6,0
6,5

6.5

9.5
9.0
9.0
8.5
8.0

7.0
6.5
6.5
6.5
6.5

6.5
5*5
5.0
5.0
4.5

4.5
4.0
4.0
4.5
3.5

3.5
3.0
2.0
2.0
3.0

3.0
3.0
3.0
2.0
2.0
...

9.5

6.5
6.5
6.0
6.0
5.5

5.5
5.5
5.0
U.5
4.5

5.0
a.O
4.0
3.5
2.0

3.0
1.5
1.5
1.5
1.0

1.0
o.o
0.0
o.o
0.5

0.0
0.5
o.o
o.o
o.o
...

o.o

2.0
2.0
3.5
«.0

3.5

4.0
4.5

4.5
4,5
4,0

3.5
3.0
3.0
3.0
3.5

4.0
4.0
4.0
3.5
3.5

4.0
3.5
3.5
3.5
4.0

4.0
4.0
4.0
3.5
3.0
3.5

4.5

0.0
0.0
n.o
o.o
o.o

1.0
1.5
1.0
1.0
1.0

0.5
0,0
0,0
0,0
1.0

0.5
1.0
1.0
0.5
0.5

0.5
0.5
0.5
1.0
1.5

0,5
0.5
1.0
0.5
0.0
0.5

0.0

4.0
4.0
3.0
3.0
4.0

4.0
4.0
4.0
3.5
3.5

3.5
3.5
3.0
3.5
3.5

3.5
3.5
4.0
4.0
4.0

4.0
3.5
4.0
4.0
4.0

4.0
4.5
...
...
1.0
1.0

4.5

1.5
0.5
0.0
0.5
0.5

1.0
1.5
1.0
0.5
1.0

1.0
0.5
0.0
1.0
0.5

0.5
1.0
1.0
0.5
1.5

1.5
0.5
1.0
2.0
1.5

1.0
1.0
...
• ••
0.0
0.0

0.0

1.0
1.0
1,0
1.5
2.0

1,5
1.5
1.5
1.5
1.0

0.5
0.5
1.0
1.5
1.5

2.0
2,0
J..5
1.0
1.5

1.0
1.5
U5
1.5
1.5

1.5
2.0
2.0
9mm

mmm

mmm

2.0

0.0
0.0
n.o
o.o
0.0

0.0
0.0
0.0
o.o
0.0

0.0
0.0
0.0
0,0
0.0

0,0
0.0
0.0
0,0
0.0

0.0
0,0
0.0
0.0
0.0

0.0
0.0
0.5
...
...
...

0,0

2.0
2.0
3.0
3.0
3.0

3.5
2.0
1.5
1.0
1.0

0.5
0.5
0.0
1.0
1.5

1.0
0.5
0.5
0.5
1.5

1.5
2.0
2.0
3.0
3.5

4.0
4.0
4.5
5.0
5,0
5.0

5.0

0.0
0.5
1.0
1.5
1.0

1.0
0,5
0.5
0.5
0.0

0.0
0.0
o.o
0.0
1.0

o.s
0.0
0,5
0.5
1.0

1.5
1.5
2.0
2.0
3.5

3,5
4.0
4.0
4.5
5.0
5.0

0,0

WATER QUALITY DATA* WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

NOV.
22...

MAY
OB...

AUG.
01...

DIS
SOLVED
ALUM.
INUM
(ALi

(UG/L)

50

40

mm

TOTAL
ALUM-
INUM
(AL)

(UG/L)

300

750

mm

DIS
SOLVED

ARSENIC
(AS)

(UG/L)

2

1

• •

DIS
SOLVED
BARIUM
(BA)

CUS/L)

0

0

mm

DIS
SOLVED
BERYL
LIUM
(BE)

(UG/L)

0

0

mm

TOTAL
BERYL
LIUM
(8E)

(UG/L)

0

0

• •

DIS
SOLVED
BORON

(B)
(UG/L)

50

110

40

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L)

0

0

• •

TOTAL
CAD
MIUM
(CD)
(ue/D

1
0

• •

DIS
SOLVED
CHKO.
MIUM
(CR)

(UG/L)

0

0

• •

HEKA-
VALENT
CHRO
MIUM
(CR6)
(UG/L)

0

0

• •

DIS
SOLVED
COBALT
(CO)

(UG/L)

0

0

• •

DATE

NOV.
22...

MAY
OB...

AUG.
01...

TOTAL
COBALT
(CO)

(UG/L)

0

20

mm

DIS
SOLVED
COPPER
(CU)

(U6/L)

14

16

..

TOTAL
COPPER
(CU)

(U8/L)

40

20

-.

CYANIDE
(CN)

(MG/L)

.00

.01

-.

DIS
SOLVED
IRON
(FE)

(UG/L)

160

50

60

TOTAL
IRON
(Ff).

(UG/L)

560

2300

..

DIS
SOLVED
LEAD
(P8$

(UG/L)

2

3

••

TOTAL
LEAD
(PB)

(US/Li

4

100

mm

DIS-
BOLVED

LITHIUM
(LI)

(U8/L)

20

10

mm

CIS.
SOLVED
MAN.

GANE3E
(MM)

(UG/L)

70

0

60

TOTAL
MAN

GANESE
(MNi

(UG/L)

140

220

• .

DIS
SOLVED

MERCURY
(MS)

(US/Li

,2

.1

• •
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04Y

1
2
3

7
e
9

10

11
12
13
U
15

16
17
18
19
20

21
22
23 
2a
25

26
27
28
29
30
31

MONTH

C) C'F -*TF(. , !>*nP YfeAfc nCTCiMFR 1972 TO

4PSJL

fAX

5.C
5.0
5.5
5.5
6.0

6,0
6.0
6.0
6,0
5.5

5,5
6. a
6.5

V
8.0

e,o
e.5
10.0
10.5
12.0

13.0
13.0
12.0
12.0
12.0

12.0
12. C
13.0
13.0
12.0
...

is.'o

26.5

M I K.

5.0
<5.o
5.5
5.5
5.5

6.0
6.0
6.0
5.5
5.5

5.5
6.0
*.o
6.5
7.0

«.o
*.n
8.5
9.5
10.0

11.5
12.0
11.5
11.5
11.5

11.5
11.5
12.0
12.0
11|5
...

5.0

0.0

W&Y

x»X

11.5
it.o
9.5

in. 5
10. n

10.5
10.5
13.0
13.5
13.5

13.5
13.0
12. n
12.0
13. n

12.0
13.0
Ii.5
13.5
1«,5.

1U.O
U.O
1U.O
13.5
13.5

13.0
12.0
12.0
12.0
13.5
10.5

iu.5

flU

11.0
10.0
9.5
9.5

10,0

10.0
10.0
12.0
13.0
13,0

13.0
13.0
12.0
12.0
1?,0

12.0
11.5
13.0
12.0
13.5

13.5
13.5
13.5
13.5
13.0

12.0
11.5
11.0
11.0
11.5
13.0

9.5

JlK'f-

Mix

15.0
15.0
15.5
15.0
15. n

15.5
16.0
16.5
17.0
18.0

IS. 5
18.5
1".5
19.0
19,5

20.0
20.0
20.0
19.5
17.0

16.5
16.5
17.0
18.5
19.0

20.0
19.5
19.0
18.0
17.0
...

20.0

vT*

13.0
1*1,0
1".0
n.5
1«.0

j u. a
1U.O
1«.5
15.5
15.5

16.5
17.0
17.0
17,0
IB.O

18.0
18.5
18.0
ir.o
16,0

15.5
14.5
15.0
15.5
16.5

17.0
17,0
17,0
16.0
16.0
...

13.0

JULY

**x

is. 5
19.5
20. S
21. n
21.5

?2.0
22.0
2?.0
"3.0
23.5

23.0
23.5
23.5
23. n
22.0

21.0
22.0
23.0
23.5
2u.C

23.5
23.5
23.5
2U.O
2a.5

2(1.5
24.5
23.5
23.5
23.0
23.0

24.5

MJN

16.0
16.5
17.0
19.0
19.0

19.5
20.0
20.5
?1 .*
21.0

21.0
21. n
21.0
21.0
20.5

20.0
20. 5
20.5
21.0
21.5

21.5
22.0
22.0
22.0
23,0

23.0
23.0
22.0
22.0
22.0
22.0

16,0

4'JliuST

M&X

23.0
23.5
2U.O
2«. 5
2U.5

2U.5
25.5
26.0
26.5
26.0

25.5
25.5
25.0
25.0
25.0

2U.5
25.0
25.0
26.0
25.5

25.0
2«.5
23.0
22.0
21.5

?3.0
23.5
25.0
25.5
25.5
26.0

26.5

M JN

22.0
23.0
21.0
23.5
?3.5

2«.n
23.5
2". 5
25.0
25.0

24.5
?u.O
2U.O
2a.o
2«. 0

23.5
23.5
2U.O
2U.O
24.5

2«,0
23.0
22.0
21.5
21.5

21.5
22.0
23.0
2U.O
20.0
25.0

21.5

SEPTEMBER

M4K

25.5
25.0
25.0
2U.5
2«.0

2u.O
23.0
22.0
21.5
21.5

21.0
21.0
21.0
20.5
20.5

20.0
20.0
20.0
19.5
19.0

19.5
IS. 5
18,5
17.0
17.0

17,0
17.0
17.0
17.0
17.0
...

?5.5

M]N

2(1.5
2". 5
2U.5
21.0
23.5

23.0
22.0
21.5
21,0
21.0

20,5
21.0
20.5
20.0
20,0

19.0
19.0
19.5
19.0
18.5

18.0
18. 0
17,0
16.5
16.5

17.0
17.0
17.0
17.0
17.0
...

16.5

QUALITY 0»T«» WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

NOV.'
22...

MAY
OB,..

AUG.
01...*

TOTAL
MERCURY

(HG)
(U6/LJ

10
.'l

• •

DIS
SOLVED DTS-
MQLVB- SOLVED
DENuM NICKEL
(MO) (NI)

(UG/L) (U6/L)

* z
1 6

• • --

TOTAL
NICKEL
(NI)

(UG/L)

61

50

• •

OIL
AND

GREASE
(MG/L)

4

1

• •

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)

4

13

-•

DIS
SOLVED
SILVER
(AG)

(UR/L)

a
0

-.

TOTAL
SILVER
(AG)

(UG/L)

8

10

mm

OIS-
SOLVFD
STRON
TIUM
(SR)

(U6/L)

ZZQ

190

••

DIS
SOLVED
VANA.
OIUM
(V)

(UG/L)

1.1

.0

-•

DIS
SOLVED
ZINC
(ZN)

(Ufi/L)

20

30

••

TOTAL
ZINC
fZN)

(UG/Li

60

40

• -
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05331580 MISSISSIPPI RIVER BELOW LOCK AND DAM 2, AT HASTINGS, MINN.

LOCATION.--Lat 44°44'48", long 92°51'08", in SE«E!< sec.21, T.115 N., R.17 W., Dakota County, at bridge on U.S.
Highway 61 at Hastings, 2.5 mi (4.0 km) upstream from St. Croix River. 

DRAINAGE AREA.--37,100 mi 2 (96,100 km 2 ), approximately.

w«TFR QHAI ITY DATA, K4TFR YFAR OCTOBER 1972 TO SEPTEMBER 1973

TFMPER- DIS-
ATURF C H A«GF

DATE COEG C) (CM)

NOV .
01-30 5.*0 ?10QO
?8. . . -- --
?8.. . l.'o 108flfl

OFC.
01-31 .0 660"
1 9 .". . .0 5100

JAN.
1 7 ... 1 .' 0 8100

FFH,
?2...* 1.0 « 8 o 0

MAR.
?!.'..' U.'o 50000

APR.
18.'..' 12.*0 ?07flO

MAY
07.'..
07,. % 1 1 Jo ?6*>00
10.'.. 13.'o ?8*>00

JMNF.
13... ?«.0 150QO

JULY
?5 .'. . ?6. 0 uSOfl

SFP.'

19... -- 5000
19...' 17.*0 5<IOOQP

A I K A .
niCAP- LTNlTY
flow ATE AS
(Hro3) c*cnj

HATE (MS/I..) (^G/L1

?«,.. 1M 13?
OFC.
ftl-31
I*?...' <? « « ?33

JAN.
17.'.. 2*i6 ?1P

FFft.
?2."..' ?75 ?2*

? 1 ; . .' 1*0 131

18... 2 <» 9 ? 0 <l
M4 T
07...'
07..." 2^2 190
10...'

JIINF

13... 206 ?0?
Ji'LV
s'l'." 2?? '"*

19.'.." 215 17S

SPF. nis.
CIFIC SOLVED OTS-
CON« SOLtDS SOLVFD
DUCT- (RESI- SOLIDS
ANCE DUE AT (TONS

( M ICKO- 1*0 C> PfR
MHOS) (MG/LI O*Y)

-- .. ..
•- .. .•

535 «2<l 1?«00

•- .. ..
600 02? 5610

537 366 S300

585 346 ««*o

3"6 ?5? 3«000

6"7 39^ 22000

-- .. ..
553 336 2UOOQ
mm mm mm

5«0 37« 15300

502 325 3950

-- .. auoo
409 30? UuOOOO

OTS-
ni««. SOI.VFO

SHLVgri MAG-
TABBON CAL- NF.

OIOKI^E TIUM STUM
fCr>2) fCA) (MGJ
fMR/l ) (MG/L1 (MR/L)

3.2 64 ?5

-- .. .•
7.2 7T ?7

17 61 ?3

6.8 eS ?3

2.6 47 15

2.5 73 ?«

-- -. -.

COLOR
sus» Tuft- (PL*T. OTS-

PFNOEO BTO- INUM. SOLVED
SOLTOS ITY COBALT OXYGFN
(MG/L' (JTU> UNITS) (MG/L)

-. «?0 .- 11.0
13.6

23 5 <IO

15 — 11.9
It 8 «0

UO 8 30 11.8

1? 5 20 12.0

06 30 SO 12.'0

37 ?0 30 12.6

.- .. 9.8
76 30 4A

?0 50

66 30 <IO 6.8

36 ?0 30 7."«

.. .. .. ..
25 10 40 9.3

RIO.
CHEW.
TCAL CAR.

OXYGEN PH BONATE
DFMAND (COS)
(M6/LJ (UNITS) (MG/L)

4.1 8.1
.. -- 0

2.9 7.9

3.6 7.9 ..
3.0 7.8 0

2.0 7.0 0

3.8 7.7 0

3.7 8.0 0

a. 2 8.2 0

.. 0
o.O 7.7
.. •- ..

5.8 8.'0 0

0.9 8.0 0

mm mm mm

0.8 7.7 0

DTS-
NON. SODIUM SOLVED BIS-
CAM- P>18- 40-

HAMO. BQNATE SILVER SQRP-
NFSS HARD. SHDTUM TTON
fCA.MG) *<ESS (NA) RATIO
(M tt/L , (M/i) (MQ/L)

PO- SOLVED
TAS- CHLO-

PERCENT SIU M RIDE
SODIUM (K) (CL)

(MG/L) (MG/L1

?60 130 13 ."« 10 3.2 1«

.. .« mm mm, _~ .. mm

?90 60 17 .« 11 3.2 20

?50 ?9 17 .'5 13 3.3 2?

?60 31 2? .6 15 3.9 26

180 U8 5. ft .'2 6 a. 8 11

3QO «»3 15 .It 10 3.9 15

.. .- -- -•, mm mm mm

7.« 6« ?« ?60 f.9 H ."3 8 3.3 15
-• mm mm

3.9 7" ?H

3.6 53 ?!

6.8 48 17

mm mm mm mmI -• .. •-

?90 «6 11 .'3 8 3.3 1?

?2f> 33 19 .6 16 3.0 21

19« 15 16 .!5 15 3.1 17
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PERIOD OF RECORD.--Chemical analyses: November 1972 to September 1973.
REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn. Discharge data furnished 

by Corps of Engineers. Miscellaneous analyses are published for water year 1971.

WATFR QUALITY DATA, W»TPR YEAR OCTOBER 1972 TO SEPTEMBER 1973

OIS- 013- 
OIS. SOLVFD SOL- FECAL 

OIS- SOLVED AMMONIA OIS- DIS- AMMONIA ORGANIC VED- CON. COLI> 
SOLVED FLUO. NJTRD. SOLVED SOLVED NITRO- NITHO- PHOS- FIRMED FORM 

SULFATE RIDE GFN NITRITE NITRATE GEN GEN PHQRUS PHENOLS COLI- (EC 
fSO«1 (F) (N) (N) (N) (N) (N) (P) FORM BROTH) 

OATE fMG/L) (MQ/L) (MG/L) (MG/L) (MG/L) (MQ/L) fMG/L) ("G/D (UG/L) (MPN) (MPN)

NOV.
01-
28,
?8,

DEC.

30, .'

130

..

..
..
..
.?

mm
..

.55

..
• •

.'00 8

-.
..

.6

..

...'55
..
..

.65

..

..
.2?

.. ..

.. ..
..
..

10 79000 17000

01-3! •• •• -• •• •• •• -• •• •• *• --
>«*

JAN,
17 ,

FF.B,
22.

MAR.21 '

APR.18.'

MAY
07,
07,
10.

JUNE13.'

JULY
25.

SEP,

19!

DATE

NOV.'
28...

MAY
07...

DATE

NOV.

MAY
07...

DATE

NOV.
28...'

MAY
07.'..

70

. • "1

. .' 55

« .' **

99

•\

, .

. .' 7U

15

*

!!' 31

DIS
SOLVED
ALUM.
INUM
(ALi

(UG/L)

60

0

TOTAL
COBALT 
(CO)

(UG/L)

1

20

TOTAL
MERCURY

(HG)
(UG/L)

.'o

.1

..

mm

TOTAL
ALUM.
INUM
(AL)

(UG/Li

170

360

OIS.
SOLVED
COPPER 
(CU)

(UG/L)

10

13

DIS
SOLVED
MOLYB
DENUM
(MO)

(UG/L)

1

2

.5 1

.« 1

.0

.?

.0

• .
.3
..

1.0

.«

.3

DIS
SOLVED

ARSENIC
(AS)

(UG/L)

2

0

TOTAL
COPPER 
(CU)

(UG/L)

25

20

OIS>
SOLVED
NICKEL
(NI)

(UG/L)

7

9

.0

.1

..

. .

..

..
mm
mm

mm

mm

m m

OIS.
SOLVED
BARIUM
(84)

(UG/L)

0

0

CYANIDE 
(CN)

(MG/L)

.0?

.00

TOTAL
NICKEL
(NI)

(UG/L)

OS

50

.03 1

."01 1

.'02 1

.'05 3

.02 ?

mm

.03 3
..

.01 2

.'05

.*o«

DIS.
SOLVED
BERYL
LIUM
(BE)

(UG/L)

0

0

DIS
SOLVED
IRON 
(FE)

(UG/L)

HO

110

OIL
AND

GREASE
(hG/L)

32

1

.9

.3 1

.1 1

.1

,?

..
.3
mm

.5

.«* 1

.17

TOTAL
BERYL
LIUM
(8F.)

(UG/L)

0

0

TOTAL
IRON 
(Ff)

(UG/L)

1300

1100

DIS-
SOLVE1
SELE-
NIUH
(SE)

(UG/L)

5

13

.98 1

.1

.'l

,'fl9 1

."30 1

mm

mm

.27 1

.'ll 1

.'2 1

.79

DIS
SOLVED
BORON

(B)
(UG/L)

60

70

DIS
SOLVED
LEAR 
(PB)

(UG/L)

0

3

DTS-
SOLVF.O
SII.VFR
(AG)

(UG/L)

0

0

,?

,AO

.90

• "

.«

-.
mm

.5

.0

.0

.91

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L)

1

1

TOTAL
LEAD 
(PB)

(UG/L)

3

100

TOTAL
SILVER
(AC)

(UG/L)

9

10

.3?

. 3"

.30

.16

.06

«.
.OA
..

.Ok

.23

.22

TOTAL
CAD
MIUM
(CD)

(UG/L)

0

0

DIS
SOLVED

LITHIUM 
(LI)

(UG/L)

10

10

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)

160

190

« 79000 23000

5 (19000 ..

10 79000 33000

13 U6000 7900

6 ?8000 3300

.. ..
2 7900

• . ..

5 3300

1

1

DIS. HEXA.
SOLVED VALFNT
CHRO. CHRO
MIUM MIUM
(CR) (CR6)

(UG/L) (UG/L)

0 0

0 0

DIS.
SOLVED TOTAL
MAN. MAN.

GANESE GAME St.
(MN) (MN)

(UG/L) (UG/L)

90 110

660 160

OIS.
SOLVEO DTS-
VANA. SOLVED
niUM 2IMC
(V) (7N)

(UG/L) (UG/L)

.5 20

,0 «0

..
330
..

09Q

100

360

DIS.
SOLVED
COBALT
(CO)

(UG/L)

1

1

DIS-
SOLVEO

MERCURY 
(HG)

(UG/L)

.0

.1

TOTAL
ZINC
fZN)

(UG/L)

50

00
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05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN.

LOCATION.--Lat 44°36'36", long 92°36'36", in SW^NWU sec.JO, T.113 N., R.15 W., Goodhue County, on right bank on 
downstream side of dam, 5 mi (8 km) northwest of Red Wing, and at mile 796.7 (1,282 km) upstream from Ohio 
River.

DRAINAGE AREA.--46,600 mi 2 (120,700 km 2 ), approximately.
PERIOD OF RECORD.--Chemical analyses: July 1969 to current year. 

Water temperatures: August 1969 to current year.

MTFW QUALITY DAT*, w&TFR YFAB 1972 TO SE p TF.MR£B 1973

DATE

NOV. 
OS.. . 
22... 
22...

?e!!!
UFC. 
"9...

JAN,
17...

FEB.
22...

MAR.

2 1 ...
APR.

1 8 ...
MAY
07...
"7. . .
10...

JUNE
77...
JULY
18.'..

AUG.
29...

SEP.
26...

DATE,

NOV.
28...

MAY

0 7 ...

ATIIHF C H *B|5F 
(DEI M (rF«)

6.0 5590Q 

1.0 20t>00 

1.5 1*000

.0 1*900

.0 11300

.0 "600

3.0 7*000

10.0 2*000

..
11.0 35000
13.0 3*300

?3.0 1?200

?5.0 MOO

?5.0 10500

18.0 9550

OTS-
SOLVED TOTAL
ALUM. ALUM.
INUM INUM
(AL) (AL)

(UG/L) (UG/L)

*8 178

0 300

•spE-
riFic

DUTT- 

MHPS) 

395

430

4*0

500

350

500

..
463
--

496

423

317

339

DIS
SOLVED
ARSENIC

(AS)
(UG/L)

3

0

01?.
S"LVEri DTS- 
S n LIDS Sol VFO

DUE AT (TONS 
1*0 O PFB 
(MS/L) OAY5

34« 15000 

29* 8710

^30 10100

33* 8718

22* 476QO

341 ?3900

.. -.
286 27000
-_ -.

30^ 9980

?74 5990

209 5930

200 5160

DTS-
018- SOLVED

SOLVfcD BtRYL-
BABTUM LlUM
fBA) (RE)

(UG/L) (UG/L)

0 0

0 0

COLOR 
SUS- THH- (PLAT- OIS- 

PENDED BTO- INijH. SOLVED
SOLIOS ITY COBALT OXYGEN
C"G/L) (JTU) UNITS) (Mfi/D 

25 40 10.9

12.7 
14 5 50

10 40 12.8 
7 5 50

40 10 25 10.8

6 15 20 11.0

24 115 40 11.4

22 70 25 12.2

9.8
56 ?0 50

?0 58

58 ?0 48 7.2

26 10 50 9.0

IS 5 40 -•

35 10 30 8.3

018-
TOTAL DIS- SOLVED TOTAL
8ERYL- SOLVED CAD- CAD-
LIUM BORON MIUM MIUM
(BE) (8) (CO) (CD)

BIO. 
CHtM.
TCAL CAB. 

OXYGEN PH BONATF 
DEMAND (COS) 
(MG/L) (UNITS) CMG/L)

1.9 8.0 -.

.. 0
4.5 7.6

2.8 7.9 — 
1,9 7.6 8

1.4 7.8 0

2.1 7.8 0

3,« 7.8 0

3.0 8. 5 0

0
2.1 7.6
mm -. ••

6.4 8.1 0

6.0 8.2 0.

4.9 7.9 0

5.3 7.9 0

PIS- HEXA-
SOLVED VALCNT DIS-

> CHRO. CHRQ- SOLVED
' MIUM MIUH COBALT
, (CR) (CR6) (CO)

(UG/L) (UR/L) (UG/L) (US/Lj' (UG/t) (U6/L) (UG/L)

0 70 1 ) 00 1

0 60 1 10 0 0 1
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EXTREMES.--Current year:
Water temperatures: Maximum, 27.5'C July 12; minimum, freezing point on many days during winter period. 

Period of record:
Water temperatures: Maximum, 28°C July 2, 14, 17, 30, 1970; minimum, freezing point on many days during

winter period.
REMARKS.--Some analyses furnished by Metropolitan Wastewater Treatment Plant. Water discharge furnished by the 

St. Paul District, Corps of Engineers.

QUALITY DATA, wATFR YFAR OCTOBER 1972 

OTS.

SgPTFM«E» 1973

D1S.

DATE 

NOV.
OS... 
?2^..
22... 
28...
28...

DEC.
09...
19...

JAN.
17...

FEB.
22...

MAR.

21...
APR.
16...

MAY
07,., 
07...
10...

JUNE
27...

JULY
18...

AUG.
29...

SEP.
26...

DATE

NOV.
28...

MAY . 
07...

BICAR 
BONATE
(HC03) 
(MG/l)

•"

1»9

..
212

233

253

ISO

210

mm

198
mm

201

192

154

172

TOTAL 
COSALT 
(CO) 

(UG/L)

t

20

ALKA 
LINITY 

AS
CAC03 
(*G/L)

160

155

166
171

170

183

123

163

162
..

165

157

12*

141

DIS-
SOLVED 
COPPE» 
(CU) 

(UG/L)

1»

23

018- 
SOLVED

CARBON CAL- 
DIOUDE CM*
(C02) (CA) 
(WG/L) (MG/L)

II II

7.6 4»

•• ..
8.5 53

5.9 55

6.4 59

3.8 42

1.1 6?

8.0 57
.. ..

2.6 56

1.9 «8

3.1 35

3.5 38

TOTAL 
COPPER CYANIDE
(CU) (CM), 

(Ufi/L) (HG/L*

32 .00

20 .00

SOLVF.O
MAG 
NE 
SIA
(MS)

(M6/L)

mm

19

mm
20

20

21

13

23

20
••

2i

19

12

14

DIS*
SOLVfD 
IRON 
(FEi 

(UG/L)

670

100

WON.
CAR. 
HONATE 
HARO. 
NFS8 
("G/LJ

mm

«3

— .
41

18

12

(Ift

70

.. 
62
••

66

41

10

11

TOTAL 
IRON 
(FE). 

(UG/L)

1100

900

DTS- 
801 VFD 
80D1UM
(NA>

(MR/L)

•

9 4

..
12

14

16

5.6

12

mm

9.3
..

12

13
9.'«

12

ots-
80LVFO 
LEAD 
(PBi 

(U6/L)

0

5

snnlu*
AD-

SHRP. 
TION PERCENT 

MATTO SODIUM

mm mm

mm mm

.* 9

.. ..

.« U

.« 12

.5 13

.2 7

.3 9

.* 8

.. ..

.3 10

.« 12

.4 13

.4 14

DIS*
TOTAL SOLVED 
LEAD LITHIUM 
(PS) (LI) 

(UG/L) (UG/L)

3 10

100 10

SILVtD 
PU- 
TAS-
AIUM
(«) 

(*G/L)

mm

2.7

..
2.4

3.0

3.1

4.8

3.6

2l»
.-

2.6

2.5

1.9

2.1

nis*
SOLVED
MAN* 

GANESE 
(MN)

(UG/L)

80

20

DIS 
SOLVED 
CMl.O-
PIDE
(CD 
(MG/L)

12
mm

11

16
13

17

19

11

1«

12
--

13

15

11

12

TOTAL
MAN* 

BANESfc 
<**) 

(UG/L)

110

130

DIS 
SOLVED 

SULFATf 
(80«) 
("G/D

38
mm

06

«1
39

33

47

31

79

• • 
60

.-

66

«fl

21

20

DIS
SOLVED 
MERCUHV 

(HG). 
(UG/L)

.1

.0
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»ATF.R QUALITY DATA, WATFR YFAP OCTOBER i"»?a TO SEPTEMBER 1973

OIS-
ois- SOLVED

SOLVFD AMMONIA 013-
FLUO- NTTRO- SOLVED
RTOF GEN NITRITE
(F) (NT (N)

OATE (MG/L) (*G/L) (MG/L)

NOV.
08.
?2«
?2.

28 !
DEC.

19.
JAN.17.'

FF».
?2.

MAR.
21 .

APR.
16.

MAY
07.
07.
10.

JUNE
27.

JULY
18.

AUG.
?9.

SEP.

,. .« .« mm

, .' .« ." mm

.4 .53 .«!

','. .2 .35 .00

'.'. .3 .39 .01

.4 .86 .02

.'3 -- .02

.3 -- ,ou

.. .3 -- .01

.. •• .« .»
.2 -- .02

,. .. .<. ..

.. .4 -- .Oil

. . .4 -• ,06

.'3 -- .03

.. ,*2 « .04

SHLVt'O OIS-

DIS
SOLVED

NITRATE
fN)

(MG/L)

mm
-.

1.6

12

1.3

1.2

1.1

2.6

1.6

.«
2.2

mm

1.5

.40

.50

.33

TOTAL MOLYB- SOLVED TOTAL
MERCURY OENUM NICKEL MC*fcL

DATE

NOV.
?B. . .

MAY
07...

(HG) (MO) (NI) (

OIS-
SOL-

AMfiONtA ORGANIC V^O- TOTAL
NITRO- NITRO- PHOS- PHOS-

FECAL
CON. COLI-

FIRMfD FORM
GEN , GEN PHORUS PHQRUS PHENOLS COLI- (EC
(N) (N) (P) (P) FORM BROTH)

fMG/L) (MG/L) (MG/L) (MG/L) (UO/LJ (MPN) (MPN)

.. mm mm mm

.S3
.67 -- .19

.35 .3* .15

.39 1.2 .?!

.64 .76 .40

.90 .60 .24

.SB 1.9 .13

,?8 1.4 .05

mm mm mm mm

.08
.27 1.5

,?5 1.4 .09

.31 1.4 .07 -- -

.41 .89 .14

.46 1.1 .14

OIS- DIS
SOLVED DTS- SOLVED

OIL SELE- SOLVED TOTAL 9TBON.
AND NIUM SILVF.R SILVER TIUM

Nl) GREASE (SE) (AG) (AG) (SR)
(UG/L) (UC/L) (UG/L) (UG/L) (MG/L) (UG/L) (Ufi/L) (UG/L) (UG/L)

.1 1 6

.1 1 5

4T

50

18 5 0 10 140

1 « 0 10 160

j.- 160000 •-
.* .. mm

mm mm mm

mm mm mm

14 70000 7900

4 49000 7000

4 7000

6 7900 1700

4 790« 1300

0 7900 330

.. .« mm
7 11000 66

mm mm mm

10 3500 US

0 -- 4

3 -- 68

1 — 36

DIS
SOLVED DIS-
VANA- SOLVED TOTAL
BIUM ZINC ZINC
(V) (2NJ (ZN)

(UG/L) (UG/L) (UG/L)

.6 30 60

.0 30 30
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TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

263

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13 
U
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MONTH

DAY

1
2
3
4
5

6
7
8
9

10

U
12
13
U
15

16
17
18
19
20

21
22

24
25

26
27
26
29
30
31

MONTH

OCTOBER

MAX

is.'o
15,5
15,5
15,5
15. '5

is.'s
15,0
14^5
14,5
U.O

13,'S
13,5
13.5
13.0
12.5

11,5
10.5
9,5
9,0
6.0

'7 5

7,5
8,0
7,5
7.5

8,5
9,0
9.0
6,5
6.0
7. '5

15.5

MAX

7,5

7^0
7,5
7.5

7.5
7.5
7^0
6.0
6.0

6. '5
6,5
7.5
9.0
9.0
9.'0

10,0
U.5
12.5
U.O

14,5
14.5
13,5
14,0
U.5

U.Ou.'o
U.O
U.O
13.'0
...

14.5

27.5

MIN

U.O
15.0
IS. 5
1S.O
15.0

15.0
U.5
U.S
u.o
13.5

13.5
13.0
12.5
12.5
11.5

10.5
°.s
9,0
8,0
7.5

7.5
7.5
7.5
7.0
7.0

7.5
6,5
6,5
6.0
7.5
7,5

7.0

APRIL

MIN

7.5
7.0
6,S
6.5
7.0

7.0
7.0
6.0
5.0
4,5

5.5
6,0
6.0
7.0
6.5

8.0
6.0
9.5
11.5
12.0

13.0
12.5
12.0
12.5
13.0

13.0
1 ?,5
13.0
13.0
12.0
...

4.5

0.0

NOVEMBER

MAX

7,5
7.5
7,0
7.0
7.0

7,5
7.5
.5
.5
.5

.5

.0
5.5
4.5
4.0

3.5
3.0
3.0
3.0
3.S

3.0
2.S
2.0
2.0
2.5

2.0
1.5
l.S
1.0
1.0
...

7.5

MAX

12.0
11.5
U.S
12.5
12.0

11.5
12.0
U.O
U.S
U.O

U.5
U.O
14.5
15.0
15.5

15.0
15.5
16.5
17.5
18.0

18.0
17.0
18.0
17.5
17.5

17.5
17.5
17.5
lfl.0
19.0
19.5

19.5

MIN

7,5
7.0
7.0
7.0
7.0

7.0
6.5
6.S
6.5
6.5

6.0
5.5
4.5
4.0
3.5

3.0
3.0
3,0
3.0
3.0

2.5
2.0
1.5
1.5
2.0

1.5
1.5
1.0
1.0
0.5
...

0.5

MAY

MIN

11.5
10.5
10.0
10.5
11.5

11.0
11.5
12.0
13.5
13.5

13.5
13.5
13.5
13.5
14,0

U.O
13.5
U.5
15.5
16.5

17.0
16.5
17.0
17.5
17.0

17.0
16.0
15.5
16. 0
17.0
1P.O

10.0

DECEMBER

MAX

1.0
0.5
0.5
0.0
0.5

0.0
0.0
0.0
0.0
0.0

0.5
0.5
0.5
0.0
0.0

0.0
0.0
O.S
0.5
o.s

0.5
0.5
0.5
0.5
0.5

o.s
0.5
0.5
0.5
1.0
0.5

1.0

MAX

20.5
20.5
20.5
20.5
21.5

22.5
22.5
23.0
24.0
24.5

24.0
24.0
24.5
25.0
25.0

25.0
25.5
25.0
24.0
23.5

22.5
22.5
2J.5
24.0
24.0

24.0
2U.O
23.0
22.0
22.5
...

25.5

MIN

0.5
0.5
0.0
0.0
0.0

0.0
0.0
0,0
0.0
0.0

0.0
0.0
0.0
0,0
0.0

0.0
0.0
0.0
0.5
0.5

o.so.'s
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.0

0.0

JUNE

MIN

16.5
19.5
20.0
20.0
20.0

20.5
21.0
21.5
22.0
22.5

23.0
23.0
23,0
24.0
24.0

24.0
24.0
24.0
23.0
22.5

21.0
21.0
21.5
23.0
23.5

23.5
23.0
22.0
21.5
21.0
...

Ifl.S

JANUARY

MAX

O.S
0.5
O.S
o.s
0.0

0.0
0.0
0,0

. 0.0
0.0

0.0
0.0
0.5
0.5
0.5

0.5
0.5
O.S
O.S
o.s
0.5
0.5
0.5
O.S
1.0

1.0
1.0
0.5
0.5
1.0
1.0

1.0

MAX

23.5
24.5
26.0
25.5
25.5

25.5
26.5
26.5
26.5
27.0

27.0
27.5
27.0
26.5
26.5

26.0
26.0
26.5
26.5
26.0

25.5
25.0
24.5
25.0
26.0

25.5
25.0
24.0
23.5
24.0
24.0

27.5

MIN

0.0
o.s
0.5
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.5

0.5
0.5
o.s
0.5
o.s

o.s
0.5
O.S
0.5
0.5

0.5
0.5
0.5
0.5
0.5
O.S

0.0

JULY

MIN

22,0
23.5
24.5
25.0
24.5

.25,0
25.0
26.0
26,0
26,0

26,0
26.5
26.5
26.0
25,0

25.0
25.5
25.5
25.5
25.5

25.0
24. 5
24.5
24.0
24.5

25.0
24.0
23.0
23.0
22.5
23.0

22.0

FEBRUARY

MAX

1.0
0.5
.0
,o
.0

.0

.0
0,5
0.5
0.5

0.5
1.0
1.0
1,0
0.5

0.5
0.5
0.5
0.5
1.0

0.5
1.0
1.5
1,0
1.0

1.0
1.5
1.5
...
...
...

1.'5

MIN

0.5
o.s
O.S
1.0
1.0

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
o.s
0.5

0.0
0.0
0.5
0.5
0.5

0.5
0.5
1.0
0.5
0.5

1.0
1.0
1.5
...
...
...

0.0

AUGUST

MAX

24.0
24.5
24.5
24.5
25.0

25. '0
26.0
26.0
26.0
25.5

25.5
26.0
25.5
26.0
25.5

25.0
25. '5
26.0
26.5
26.0

25. b
24.5
22. S
22.5
22.5

23. S
24.5
25.5
?6.n
?6.0
?6.0

26.5

MIN

23.0
23.5
23.5
24.0
24.5

24,5
24,5
25,5
25.5
25,0

24.5
25.0
25.0
25.0
25.0

24.5
24.5
25.0
25.5
25.5

24.5
22.5
22.0
22.0
22.0

22.5
23.5
24.5
25.0
?5.5
25.5

22.0

MARCH

MAX

1.5
2.0
2.0
2.5
2.5

3.0
3.0
2.S
2.5
2.5

2.S
3.0
3.5
4.0
4.5

4.0
3.S
3.0
3.5
4.0

4.S
4.5
5.5
5.5
6.0

6.5
7.0
7.5
7.5
6.0
6.0

8.0

MIN

l.S
1,5
2,0
2.0
2,0

2.5
2.5
2.5
2.5
2.0

2.5
2.0
3.0
3.0
3.5

3.5
3,0
2.5
2,5
3.0

3.5
4.0
4.5
5,5
5,5

5.5
6.5
7,0
7,0
7.0
7.5

1.5

SEPTEMBER

MAX

26.0
25.5
25.0
25.0
24.5

24,0
23.0
23.0
22.0
22.5

...
22.0
21.5
21,5
21.0

19.5
19.5
19.0
19.0
16.5

l*.o
1?!5
17.0
17.5
U.5

1P.5
lfl.5
18.0
lfl.0
17.5
...

2>>.0

MIN

25.5
25.0
25.0
24.5
24.0

23.0
23.0
8?, 0
22.0
22.0

...
21.5
£1.0
21 ,0
19.5

19.5
19.0
Ifl.S
18. 0
18.0

17.0
17.0
16.5
17.0
17.5

ie.o
1? , 0
lfl.0
17.5
17.5
...

16.5



261 VERMILLION RIVER BASIN 

05345000 VERMILLION RIVER NEAR EMPIRE CITY, MINN.

LOCATION.--Lat 44°40'00", long 93°03'17", on line between sections 23 and 24, T.114 N., R.19 W., Dakota County 
at gaging station, on right bank on downstream side of bridge on County Road 79, 2 mi (3.2 km) northwest of 
Empire City and 4 mi (6.4 km) northeast of Farmington.

DRAINAGE AREA.--110 mi 2 (285 km 2 ).

»»TFk UHAIITY DATA, *&TFp YFAP 

4PF. niH.

197,? TH HfPTFMReO 1973

"ATE

ori .06."..'

NDy. 
16... 
1 6 ... 

DFC."
13.*..
1 3 ..."

J*N."
1 6 ...

12!'..'

MAR.09.'..'

APR.
09...

M* Y

1 5 ...
IS...

JHLV

o i . . .'
10...

SFP.

...

DATE

OCT.*
Oe.'..
16.'.."

NOV.16.'.."

16.'..
OFC.13.'.;
13.'..

JAN.
1 6 ...

FFB.'
12...

MAR.'
09.'. .'

APR.
09...

M» Y

15..;
15.'..

JULV02^.;
10...

oo|.."

TFMDpo- niS- 

( n 1 1 r ) ( I" F S )

7.0 1J 

3.5 lt\

mm

.'o ? i

2.0 ?6

3.'il ?5

.'5 357

I .0 5<J

.. ..

9 .' 0 67

I7."o uo
I7.'b 1H

18. "5 ?9

A 1. K A .
RICAR- LlNlTV
B(JMA T(-_ AS
f HTOI ) c *C n 3
f MR/I, ) (MG/O

.. ..
3ia 25*

-- -.
312 ?«>6

._ ..
302 ?««

302 ?««

311 ?b«>

117 96

316 251

.. ..
301 ?U7

279 ?2«
2«0 230

303 ?U9

flFJC SOLVED I')TS" 
COM- snL TO* ?DI VFO 
PUTT- (REM- SiJLIDS 
*f*TE D'lfc AT (TONS

"MHS1 (»^G/L 1 DAY 1 

b?6 <I3A uA.7

-- .. ..
5«5 lafl 19. fc

5«7 18? 26.9

617 175 t5.9

265 197 190

608 156 56.9

-- -. --
596 UJ<f 86.?

57e IbO 39.1
618 16R 3B.7

613 15« 2*. 7

PTS-
njfi- SDI.VFO

SOLVE" *A<i-
CARttHM rAI - KiF-
DTOVint CIUM STU M
fCO?l fCA) (MQ1
f MR/L ) ( M G/Li (w;/i )

7.8 -- --
77 25

-- -. •.-
?0 P1 ?b

-- -. -.
10 76 ?6

6.1 71 ?5

7.9 7»> ?5

12 2« 9.'l

7.8 76 ?5

-- .. ..
15 7U ?6

8.9 70 ?3
2.2 71 ?.3

0.8 76 ?5

S U fi - 
PFNTED 
SOL TDS

— • 

11

..
R

3«

1?

A

7

mm

?!

5*
3"

1«

HAKf).
NFS^

f CA.MG)
(MG/L>

..
500

.-
110

..
100

?90

300

110

?90

..
?90

?70
?70

?90

TIIR-

ITY 
(jTin

a 

u

..
3

2

2

5

0

..
3

10
5

0

NON-
CAR-

ftQNATE
HARD
NESS
TMR/D

..
18

* M

•53

* *

(19

17

03

11

02

..
05

a i
'42

00

(PLAT- DTS-
IN(j M - ^01 VFD 
COBALT OXVGFN 
UNITS) (MG/LJ

9.7 
10

11.2
20

10.2
10

10 9.9

9 1 2 .' 1

70 10.'<»

20 12.2

.. ..
« 8.5

* 5.6
10 7. "7

0 7.0

SODIUM
njs- AD-

SOLVED SORP-
SOOTUM TIQN
(NA) RATIO
("G/U

.- -»
11 .3

.. mm

1^ .0

— — — —

10 .'«

17 .0

21 .5

S.t .2

16 ;«
"t!

10 .if f

16 ,«
20 .6

17 ."«

mn.

TC*L 

OFMANH

• •

»»
t.7

0.5

5.5

8.6

5.1

..
2.1

3.6
• -

PERCENT
snoiu M

..
7

* M

U

..
9

11

13

9

11

..
9

11
16

11

PH 

(UNITS)

7.6

--
7.2

7.9

7.8

7. '2

7.8

MM

7.5

7.7
B.3

8.0

DTS-
SOL VFD
PO
TAS
SIUM
(K)

(MG/L)

M •

2.3

M M

2.5

mm

2.7

2.7

2.7

6.6

2.6

-•
2.0

2.8
2.8

3.0

CAP. 
BOMTF 
(C03)

0 

0

.-
0

0

0

0

0

0
.«

0
0

0

019-
SOLVED
CHUO-
BTOF.
(CD ,
(MG/D

..
Jfl

..
23

..
23

25

30

11

20

• •
23

25
37

20



VERMILLION RIVER BASIN

05345000 VERMILLION RIVER NEAR EMPIRE CITY, MINN.--Continued 

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973. 

REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn.

265

DATE

on.;
06...
1 6 ..."

MHv.

16...'16.'..'

DFC.
13."..
1 3 ...

JAN.
16...'

FP8.
1 2 ..."

MAR,
09. ..*

APR.'
09. ..'

MAY
15...'
1 5 ; . :

JULV
02."..
3o.;..

SEP.
04...

DTS-
<?OL VFU

S'lLFATE
f S"41
(MR/I )

--

U7

--

63

--

43

42

39

30

46

.-

38

35
36

36

rtATFR UUAI ITY D«TA> * 

DTS-

ni^- "SOI.VFD
SOLVE^ A M MHMA I1IS-
FI yn. WITHO. s^LvtD

BinE GFN N1THTTF
f F i ( w ) r M

CM&/L) (MR/I ) ("G/U

.. .. --

.3 ,?5 .04

..

.6 ,?e .00

.« -_ --
.4 .50 .01

.3 ,*9 .02

.? 1.1 .03

.? -- .05

.1 -- .02

..

.1 -- .05

.3 — ."!«

.3 -- .'08

.4 -- .10

ATFR YFAB

DTS-

ROI VFO
NTTBATE

CM)

fMR/l )

..

1 .6

-.

?.?

.-

?.?

?.1

?.?

1 .6

1 .'J

..
1.6

1 .7
1.6

2.0

nCTtlPfcB 1972 TO Sf

A^MDNIA UB&ANTC
NTTBC1- NITHO-

r,£N GEN

(til C M )
C*G/L) fhG/L)

.2^
,TU

.2«
,?8

.. ..
.50 ,?fe

.6" ,S1

1.1 ."0

1.2 1.?

.«»» .47

..
.'0» .63

."01 ."9

.'0^ .66

.'0<» .36

:p|FM=»tR

nis-
9(lt -
vtn.
PhOS-

PHOBU^

f P)
(MG/L)

..
.40

..
2.0

__
.8«

.70

.87

.33

.«1

..
.41

.53

.63

.6?

1973

PHENOI S

fUG/L )

..
?2

..
2

__
2

3

0

0

0

• m

0

9

2

2

rciN-
FTRMEn
roii-

FORM

(MPN)

_.

1*0000

..
33000

• V

13000

33000

3300

htiOOO

«<»0fl

..

1400

..

. —

--

FtTAL
•"Ul I«

FOB"

CFC
BKOTM)
CMPNJ

.„
iSOOO

..
7000

__
3300

13000

1300

2200

1700

m m

mm

?500
..

--

DATE

NOV.
16...

MAY
15...

DATE

NOV.
16...

MAY
15...

DATE

NOV.
16...

MAY. . 
15...

DIS
SOLVED
ALUM
INUM
(AL)

(UG/L)

20

100

TOTAL
COBALT
(CO)

(UG/L)

2

20

TOTAL
MERCURY

(HG)
(UG/L)

.'1

Jo

TOTAL
ALUM
INUM
(AL)

CUG/L)

130

230

DIS.
SOLVED
COPPER
(CU),

(UG/L)

5

7

DIS.
SOLVED
MOLVB-
OENuM
(MO)

CUG/L)

1

1

DIS
SOLVED
ARSENIC

(AS)
(UG/L)

6

0

TOTAL
COPPER
(CU)

(UG/L)

50

10

DIS
SOLVED
NICKEL
(MI)

(UG/L)

2

2

DIS
SOLVED
8ARIU M
(BA)

(UG/L)

0

n

CYANIDE
(CN)

(MG/L1

.00

.01

TOTAL
NICKEL
(NI)

(UG/L)

57

50

DIS
SOLVED
BERYL
LIUM
(RE)

(UG/L)

0

0

DIS
SOLVED
IRON
(FE)

(UG/L)

40

100

OIL
AND

GREASE
(MG/L)

3

6

TOTAL
BERYL
LIUM
(BE)

CUG/L)

10

0

TOTAL
IRON
CFE)

(UG/L)

520

1400

DIS
SOLVED
SELE
NIUM
(SE)

CUG/L)

1

7

DIS
SOLVED
BORON

(B)
(UG/L)

50

60

DIS
SOLVED
LEAD
(PB)

(UG/L)

1

1

DIS
SOLVED
SILVER
(AG)

(UG/L)

1

0

DIS
SOLVED
CAD.
MIIIM
(CD)

CUG/L)

fl

0

TOTAL
LEAD
(PB)
(UG/D

1

100

TOTAL
SILVER
(AG)

(UG/L)

7

10

TOTAL
CAD-
MTUM
(CD)

(UG/L)

0

0

DIS
SOLVED

LITHIUM
CLI)

CUG/L)

10

0

DIS
SOLVED
STRON-
TIU*
CSR)

(UG/L)

140

120

DIS.
SOLVED
CHRO
MIUM
(CR)

(UG/L)

ft

0

DIS
SOLVED
MAN.

GANESE
(MN)

CUG/L)

400

120

DIS
SOLVED
VANA
DIUM
(V)

(UG/L)

.8

.0

HEX*.
VALENT
CHRO
MIUM
(CR6)
(UG/L)

0

0

TOTAL
MAN.

GANESE
(MM

(UG/L)

400

220

DIS
SOLVED
ZTNC
(ZN)

CUC/L)

20

?500

DIS
SOLVED
COBALT
(CO)

CUG/L)

1

1

DIS.
SOLVED

"ERCURV
(HG)

CUG/L^

.7

.0

TOTAL
7INC
(ZN)

(UG/L)

SO

3000



266 VERMILLION RIVER BASIN 

05346000 VERMILLION RIVER AT HASTINGS, MINN.

LOCATION.--Lat 44°43'12", long 92 0 51'57", SEkSW% sec.33, T.115 N., R.17 W., Dakota County, at bridge on County 
Road 47, in Hastings, 0.7 mi (1.1 km) upstream from mill dam, and 3 mi (4.8 km) upstream from Vermillion 
Slough.

DRAINAGE AREA.--195 mi (505 km 2 ).

wATFR QUALITY DATA, WATFR VFAR OCTOBER 1972 TO SEPTEMBER 1973

SPF- nis-
CIFIC SOLVED DTS-
COM- SHLIDS SOLVFO COLOR
DUTT- (REST- SOLIHS sus- THR- (PLAT- ois-

RIO.
CHfeM-

TC»L CAR-
TFMP£9- IMS- ANTE DUE AT (TONS PFNngn 8TO- I*UM- SOLVFD 0»YGfcN PH ^nNATe
ATIIRF. CHARGE (MICRO- i«p ci PFR SOLTD^ ITY COBALT OXYGFN OFMANO tro!)

HATE (HET, o (CFS) MHOS) (*G/L) DAYI (MG/L) rjTui UNITS) (MR/U (*G/L) (UNTTS) (MB/LI

OCT.'
16.'. , -- -- -- -- -- -- -- -- 9.U
16.".. 6.'5 a? 55b 35? «5.o 2" 3 7 - . - .

NOV.'
1.9 8.1 0

16.'.J -- -- -- -- -- -- -- .- 11. '5 -- -- 0
16..." 2."o 60 578 36« 59.0 J» 7 ?0

OFC.
1,0 7.4

1<l.'.. -- -- -- -- -- -- -- -- 8.'5
10... .*0 33 57o 32? 2«.9 ?a 5 5 -

JAN. 
16."..' .0 32 5U3 350 31.0 a6 3 7 9.

FFB.'

1 .? 7.3 0

1 2.0 7.7 0

12... .0 3o 569 360 33.7 10 2 7 ll.'O 1.9 7.8 0
MAR,
09.'..' l.'o 600 2?8 163 ?60 7* 10 70 11.5 S.5 7."2 0

APR.

09..." .'o °0 572 337 8?.? 9 a 20 1 0 .'
MAY

1 0 . . .' -- -- -- -. -. .- .- . - -
11.'..' 9.0 109 5f>7 ^61 1Q6 25 5 20 11.

J'lLV

1 ?.* 7.9 0

0
1 .0 8.2

02.., ?3,0 'J7 502 3U? UU.O 30 5 a 9.3 1.7 8.3 0
30... ?1.5 57 566 T}o 5?. 3 56 9 7 9.5 -- 8.2 0

SFP.
04.'..' 18.0 a O 560 32* 35.6 jfi 9 3 8.'7 1.3 8.3 0

DTS- OTS-
njs- ?liLVFQ NON- SOOIMM SOLVED DIS-

AI ^A. sni.VEn MAG- CAR- njs- AO- Pn- SOLVED
B IC4P- LTMTTY rA»8Hfg CAL- MF. HAwn. ROTATE SOLVED SORP- TAS- CHLH-
^O klATt AS OTOXint C1IIM STU M iwFSS HAPf.)- SOOTUM T'ON PERCENT SIUM RTOF
fMf,)-?) CACH3 (C"£1 (CA) («G1 fCA,«Gl NE^S fNA) RATIO SODlU^ (K) (PL)

HATE (Mr,/i_) ( M ti/ti fMR/D C M S/D (MR/I 5 (MG/L) (MR/I ) I*G/L)

OCT.
16...' -- -- 3. Cl
16.'.. 2<»b ?a? -- 7U ?5 ?90 06 ».5 .

NOV.
16.*..
'6.'.. 300 ?06 19 7? ?6 ?<*0 Ul 11

DFC.
i«;..
10... ?«« ?33 ?3 7? ?5 ?80 50 10

JA-vj.
16...' 29] ?3° 9.i fe7 ?U ?7« ?7 JU

FFH. 
1^... <2"1 ?i« 7.U /5 ?5 ?90 ^l 15

MAR."

09.".. "9 *1 10 2" 7.B V? 11 3.0 .
A ̂  P . 
"9...' ?«7 ?3«l 5.t< 7^ ?u 390 M 1? .

M4Y

10.'..' -- -- -- -- -- -- -• -- •
10... ?OJ ?yO 3.0 75 ?6 ?<*" *U 11 .

J'lLV 
02... ?<..4 '16 2.1 6 7 33 ?6" 06 1? ,

30... ?7i ?20 <?.« o 7 ?3 ?60 38 1» .
SFP.
00.'..' 2«9 ?37 2.3 70 ?5 ?«0 Ul 1?

(MG/L) (MG/L)

_ .- mm mm

a 6 1.9 ia

m mm mm mm

3 3 2.1 17

- «- -" --
3 7 2.0 ia

0 10 2.1 2?

o 10 2.2 23

2 « 6.9 9,«?

i S 2.1 20

_ -- mm mm

S 7 1.9 19

3 9 2.2 21
S 13 2.5 2«

3 9 2.0 18



VERMILLION RIVER BASIN 

05346000 VERMILLION RIVER AT HASTINGS, MINN.--Continued

267

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.
REMARKS.--BOD and bacteria data furnished by Metropolitan Sewer Board, St. Paul, Minn. Miscellaneous analyses 

are published for water year 1967.

WATFR QUALITY DATA, WATFR YFAR OCTOBER 1972 TO SEPTEMBER '973

DATE

OCT.
!6 V ;
16,..

NOV,
JJvi

DEC}'"

i«J!!*
i6*.;

FF.8,
12..."

MAR.
09...

APR.
09...'

MAY ̂
1 1 ...
14...

JULY
°2,. <
SO...

SEP.
04...

DIS 
SOLVED

SULEATE
(SOU)
(MG/L)

--
09

--
SB

36

37

SB

16

39

• •
55

*3
36

59

DIS- 
OIS- SOLVED
SOLVED AMMONIA OIS- 
FLUO- NITRO. SOLVED
RIDE GEN NITRITE
(F> (N) (Nl

(MG/L) (MG/L) (MG/D

-- .. -•
.5 .01 .00

-- .. --
.3 .07 .'O!

.3 .?2 .01

.? .*« .'03

.3 .in, .02

.2 -- .05

.1 « .'02

.- mm mm

.5 — .'03

.5 - ,03

.? -- .03

.? -- .'01

DIS 
SOLVED

NITRATE
(N)

(M6/I. )

mm

1.9

--
?,7

3.1

?.9

3.0

l.o

2.0

--
1.7

?.S
2.0

2.6

AMMONIA
NITRO
GEN
(N)

(MG/L)

.'01

--

.07
..

.2?
•t Q

u T

1.2
.'09

-•
.01

•° 3.'o^

.'05

ORGANIC
NITRO.
GEN
(W)

(MG/L)

mm

.53

mm

.44

.33

.?7

.00

1 ti

.39

-•
.36

.63
,«8

.62

OIS. 
SOL 
VED. 
PHOS

PHORUS
(P)

(MG/L)

--
.31

-•
.3S

.35

.«6

."*

.30

.29

-•
.09

.36

.50

.50

PHENQIS

(UG/L)

..
2

--
0

3

3

0

10

0

-"
0

6
2

0

CON.

COLI-
FORM

(MRN)

mm

0900

-•
79QO

4900

0900

U9QO

35000

11000

mm

4900

--
»-

--

FECAL
COLI- 
FORM
(EC

BROTH)
(MPN)

mm

1300

mm

1700

4900

1300

?300

2600

450

-•
170

5QOO
--

1700

DATE

NQv .
1 6 ...

MAY
14...

OATE

NOV,
16...

MAY
m...

DATE

NOV.
1 6 ...

MAY
it...

DIS
SOLVED
ALUM.
INUM,
(AL)

(UG/L)

10

eo

TOTAL
COBALT
(CO)

(UG/L)

2

20

TOTAL
MERCURY

(HG)
(Ufi/L)

.1

--

TOTAL
ALUM.
INUM
(AL)

(UG/L)

ISO

290

DIS
SOLVED
COPPER
(CU)

(UG/L)

U

7

nis-
BOLVED
MOLVB-
DENUM
(MO)

(UG/L)

1

.1

DIS
SOLVED

ARSENIC
(AS)

(UG/L)

2

2

TOTAL
COPPER
(CU)

(UG/L)

16

10

DIS
SOLVED
NICKEL
(MI)

(UG/L)

1
5

DIS
SOLVED
BARIUM
(BA)

(UG/L)

0

0

CYANlOF
(CM)

(MG/L)

.01

.00

TOTAL
NTC«EL
(NI)

(UG/L)

73

50

DIS
SOLVED
BERYL
LIUM
(BE)

(UG/L)

0

0

DIS
SOLVED
IRON
(F£)

(UG/L)

60

100

OIL
AND

GREASE
(MG/L)

3

2

TOTAL
BERYL-
LIIIM
(BE)

(UG/L)

0

0

TOTAL
IRON
(FE)

(UG/L)

flBO

1300

OIS-
SOLVED
SELE
NIUM
(SE)

(UG/L)

1

7

DIS
SOLVED
80RON

(B)
(UG/L)

SO

00

DIS
SOLVED
LFAO
(PB)

(UG/l )

2

1

DIS
SOLVED
SILVER
(AG)

(ur,/L)

1

0

nis-
SOLVEO
CAD
MIUM
(CD)

(I'G/L)

0

0

TOTAL
LEAD
(PB)

(MG/L)

a

100

TOTAL
SILVER
(AG)

(UG/L)

11

10

TOTAL
CAD
MIUM
(CD)

(UG/L)

0

0

DIS
SOLVED

LITHIUM
(LI)

(UG/L)

0

0

DIS
SOLVED
STBON.
TIU M
(SR)

(UG/L)

120

1<10

DIS
SOLVED
CHRO.
MlUh
(CR)

(UG/L)

0

0

DIS
SOLVED
MAM-

GANESE
f*M)

CUli/D

?20

40

DIS
SOLVED
VANA.
HIUM
(V)

(Uii/L)

.9

.0

HEXA-
VALENT
CHRO
MIUM
(CR6)
(UG/L)

0

0

TOTAL
MAM-

GA^ESE
(MM

(UG/L)

400

1*0

DIS
SOLVED
ZTNC
C?N)

(UG/L)

20

0

DIS
SOLVED
COBALT
(CO)

(UG/L)

?

0

DIS
SOLVED

MERCUHY
(HG)

(I.'G/L)

. 1

.0

TOTAL
HNC
(ZN)

(UG/L)

50

1900



WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN. 

(Hydrologic bench-mark station)

LOCATION.--Lat 44°05'30", long 92 0 03'57", in sec.7, T.107 N., R.10 W., Winona County, at gaging station on left 
bank, 2.3 mi (3.7 km) upstream from Middle Fork, 2.4 mi (3.9 km) west of Elba, and 3.5 mi (5.6 km) upstream 
from confluence with South Fork.

WATER QUALITY DATA, MATES YEAR QCTCBtR 1972 TO SEPTEMBER 1973

SPE- OIS- 013- I 
C1FIC SOLVED SOLVED 018" BIO. 
COM. SOLIDS SOLIDS SOLVED COLOR CHEN- 
DUCT- (RESI- (SUM OF SOLIDS (PLAT- DIS- ICAL CAR. 

TEMPER- DIS- ANCE DUE AT CONSTI- (TONS INUM- SOLVED OXY8EN PM BONATE
ATURE CHANGE (MICRO- ieo o TUENTS) PER COBALT OXYGEN OEMANO (COS)

DATE (OEG CJ (CFS) HHOS) (MG/L) (wG/L) DAY) UNITS) (MG/L) <MG/»L) (UNITS) (MG/L)

NOV.
06...
06...

DEC.
12...

JAN,

12...
12...

FEB.
06...

MAR.
OS..,
07...

APR.
11...
19...

MAY
17...

JUNE
26...

JULY
2S...
25...
26...

AUG.
10...
28...

DATE

DEC.
12...

9.5
9.6 63

.0 32

.0 32

.0 31

,0 34

1.5 236
1.0 955

6.0 «0
12.0

14.0 66

14.5 55

17. 5 06
21.0
17.5 17

18.0
16.0 50

DATE

JUNE
28..

f>IS-
SOLVED
GROSS
ALPHA

AS
U-NAT,
(U6/L)

<2.8

-• .- •- mm m

563 376 311 61. 0

513 30d 329 26.1

559 370 331 32,0
mm mm mm m

536 322 331 29.6

275 161 150 117
196 156 132 407

499 391 267 31.4
• • •• •• mm m

516 318 304 73.6

550 349 322 51.6

.. •• mm m

mm mm mm mm m

146 263 262 36.5

.- •- • • mm m

562 347 327 16.6

DIS- HEXA-
DTS- SOLVED VALENT DIS
SOLVED CAD- CHRQ- SOLVED

ARSENIC WIL'M MIUM COBALT
(»SJ (CD) CC»6J (CO) 

(US/L) (UG/L) (UG/L) (UG/L>

3100

SUS- DIS- SUS- DIS-

• •- mm mm

20 10.6 1.0

5 13.7 .7

3 13,2 1.0
1,0

3 — 2.3

90 11.8 >8.a
80 11.6 >7.»

3 « 1.6
- •• -• ••

10 12.1 2.0

6 9.3 2.2

. •• mm mm

m mm mm mm

30 6.3 2.1

• •• -. .•
2

DIS. DIS- DIS
SOLVED SOLVED SOLVED
COPPER LEAD LITHIU|M
(CU) (PB) (LI): 

(UG/L) (UG/L) (UG/L)
i

5 10 0

sus.
PENDED SOLVED PENDED SOLVED PENDED ois- DIS- TOTAL
CROSS GROSS GROSS GROSS GROSS SOLVED SOLVED FILT-
ALPMA BETA BET* BETA BETA RA.226 NATURAL RABLE

AS AS AS AS SP90 AS SR90 (RADON URANIUM RESIDUE
U-NAT. CS-137 CS-137 /Y90
(UG/L) (PC/L) (PC/L) (PC/L)

<.4 2, U <.a 2.0

/Y90 METHOD) (U)
(PC/L) (PC/L) (UG/L) ; (MG/L)

<.'« .03 .5 ! 350

• •
8.2

8.2

6.1

8.3

7.3
7.3

8.9
mm

8.7

8.3

mm

• •»

7,8

..
S.I

TOTAL
NON-

FILT-
RABLE

RESIDUE

(MG/L)

3

mm

0

0

0
• •

0

0
0

0
mm

0

0

*.
*•

0

mm
0



WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN.--Continued 

(Hydrologic bench-mark station)

DRAINAGE AREA.--101 mi 2 (262 km 2 ).
PERIOD OF RECORD.--Chemical analyses: August 1967 to current year.

269

QUALITY DAT*, «.ATtt< YF.AW uCTOHti* i97<> TO StPTEMats 1973

OATE

Ob...
Ob. . ,

DEC,
12...

JAN.
12. . .
12...

FEB.
06...

05!..
07...

APR.
11...
19...

MAY
17...

JUNE
26...

JULY
25...
25...
26...

AUG.
10...
26...

013-
ois- suLveu NON. SUOIUP

AL.KA- SULVtH "AS- CA*. 013- AD-
BICAK- LlNlTY CAWKG* C«L" N£- MAkC- BUN4TE S'lLVtn SU«P-
UuNATE ftS UlUXIDt CIU M SlU'i '"fcSS HAKu- SUOIU* HUN
(HCP3) CAC03 (C0<>) (CA) (MG) (tA.Mii) oJt&S (NA) HAT10
(iti/L) (MG/L) (MG/L) CM'J/L) (MG/L) (MG/L) (MG/L.) («G/L)

-- mm •- -• -- -- mm mm mm

32V 270 3,3 88 23 310 45 4,5 .1

33<* 274 3,4 76 25 290 19 5.1 .1

343 2$1 4.u 77 25 300 14 4,4 .1
.. .. .. .- .. -. .. -- .-

336 276 2,7 7? 25 300 22 4.4 .1

134 110 11 31 d.b 110 4 2.2 .1
66 71 6.9 14 5,3 e>9 0 1.6 .1

295 242 .6 66 24 270 27 4.4 .1
.. .. .. .- .. .. .- -. .-

297 244 ,9 75 24 290 42 4.5 .1

307 252 2.5 77 24 290 39 5.1 .1

.. .. .. .- .. .. .- -- --
mm mm mm mm mm mm mm mm mm

257 211 6.5 61 20 230 24 3.6 .1

» mm mm mm mm mm mm mm mm

33U 271 4.2 76 25 300 27 4.9 .1

nis- DIS- DTS- DIS
SOLVED DIS- SOLVED SOLVED SOLVER DTS-
MOLYB- SOLVED SELf- STBON. VAMA- SOLVED
OENUH NICKEL NIUM TTUM RIUM ZINC
(MO) (Nli (SF) (8R) (V) (ZN)

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L> (US/L)

JUNE
28... 0 9 0 110 1.4 10

SUS
PENDED

INSTAN- SUS- SEDI-
TANEOUS PENDED MENT

DIS- TEMPER- SEDI- DIS-
TIME CHARGE ATU«E MENT CHARGE

DATE (CFS) (Dec C) (MG/L) (T/DAY)

NOV.
06... 1515 63 9.S 76 13

DEC.
12,., 1200 32 .0 44 3,6

JAN.
12.., 1014 32 .0 16 1.6

FEB.
06... 1445 34 .0 22 2.0

MAR,
OS... 1119 236 l.S 211 134
07... 1217 955 1.0 1260 3250

APR,
11... 1545 40 6.0 24 3,6
!«.,, 1605 121 12.0 60 20

MAY
17,,, 1555 66 14,0 30 7.0

JUNE
28... 1203 55 14,5 139 21

JULY
25... 1740 53 21.0 534 76
26.,, 0901 48 17.5 163 21

AUG.
10,., 1135 49 18.0 130 17
28,,, 1045 50 18.0 59 6.0

UI3-
SULVED
PO-
TAS-

HtKC£NT SIUM
9C10IU* (*)

(MG/L)

mm mm

3 2.6

4 1.3

3 1.7
.. ..

3 1.5

4 6,5
4 30

3 1.4
.. ..

3 1.6

4 2.5

.. ..
mm mm

3 3.3

• • --
3 2.2



2?0
WHITEWATER RIVER BASIN

05376000 NORTH PORK WHITEWATER RIVER NEAR ELBA, MINN.—Continued 

(Hydrologlc bench-mark station)

«ATE« QUALITY DATA, *ATE'< YEAR ocTu&t* 1972 TO SEPTEMBER 1973

DATE

NOV.
06.. .
06...

DEC.
12...

JAM.
12...
12...

o**!..
MAS,

OS...
07...

APR.

It...
19,,,

MAV
17.,,

JUNE
2o...

JULY
25...
it,'.'.'.

AUG.
to...
28...

DIS
SOLVED OIS-
C«LO- SuLvEl/
wIDt SULFATE
(CL> C50«O
IMG/L) ("G/D

.. ..
9.5 20

8,7 19

7.3 19
-• "•

6.3 19

•9.2 12
6.3 13

b.l 17
.. ..

9.7 22

10 20

--

5.6 17

• _ »»
6.9 19

DIS
SOLVED
FLUO-
PIDE
CF)

CMG/L)

..

.5

.3

.2
•-

.2

.2
,u

,?
-.

,u

.2

"-

.2

..

.2

DI3-
SuLVf 0
bJRUN

(B)
(UG/L)

..
20

20

10
"•

30

50
60

10
• •

30

20

"

30

..
oO

DIS
SOLVED
IRON
(hE)

(UG/L)

mm
70

40

50
""

50

100
130

9
-.

50

ao

-•

50

..
0

DIS
SOLVED
MAN

GANESE
(MN)

CuG/L)

„„
60

30

10
--

20

90
120

30
.»

40

50

—

10

..
45

DIS
SOLVED
SILICA
(SI02)
(M6/L)

„.
17

16

If*
-"

18

7.3
6.6

12
_.

5.9

16

"-

15

..
16

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

CM6/L)

__
3.2

2,9

2.9
—

2.9

1.6
1.5

2.1
.»

3.2

3.5

..

2.2

..
2,7

!

TOTAL
PHOS-
PHQRUS
(P)

(MG/L)

.„
.20

.16

.21
--

.26

,94
1.4

.11

.10

.37

"

.34

..
.19

IMME
DIATE
COLI-
FORM
(COL.
PER

100 ML)

..
2700

260

700
••

100

119000
BUOOO

B6
mm

55

47000

•-

14000

..
•-

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

PATE

AUG.
10...

DATE

AdG,

10...

BED 8ED 8EO t?EO

OF INSTAKi- FALL FALL PALL lf4LL 
SA*- TAKEOHS DIAM, DIAM. OIAM. OI*M. 

PLI^S OIS- X FINfR X FlNtR X FINF.B X FINF.P 
TT'<F OniK'TS C^APRt THAfi THAN THAN THAN

(C^S) .062 f"* ,125 MM .250 MM ,500 MM

1135 « «9

«tO HEO 6FD
"AT. "AT . M»T.
FSLL SIEVF sit^e 

r> I i « , DIA^, OIAW,
% FtNeo x ^t^F.p x FI^EH

THAN. THAN THA'M

1 ,00 "-1 2.00 M - U.OU KM

5 6 *>

0014

HF.P «fO BED
M*T. MAT. MAT.

SIFVF STfVE SIEVE 
DIA". DIA". DIAM. METHOD

% FTf.fP X FJNE« X FINES
THAW THAM THAN

e.nn MI it>.o MM 32.0 •*«•

fe 17 feu

OF
MJALY-
pis
I

fevw





272 DBS MOINES RIVER BASIN 

05476000 DBS MOINES RIVER AT JACKSON, MINN.

LOCATION.--Lat 43°37'10", long 94°59'10", in SEhSVh sec.24, T.102 N., R.35 W., Jackson County, 1,000 ft (305 m)
upstream from gaging station, on right bank in storage room of city powerplant in Jackson. 

DRAINAGE AREA.--1,220 mi 2 (3,160 km 2 ), approximately.

WATER QUALITY DATA, WATER YEAR OCTOBER 1973 TO SEPTEMBER 1973

SPE
CIFIC
CON
DUCT-

TEMPER. DIS- ANCE
ATURE CHARGE (MICRO-

DATE (DEC C) (CFS) MHOS)

OCT.
12. J. 10.0 48
12... 10.0 48 935

NOV.
21... 1.0 358 1160

JAN.
08... .0 28 1360

FEB.
15... .0 62 B78

APR.
04... 6.0 910 901

MAY
23..'. 20.0 257 968

JULY
03... 24.0 99 90?

AUS.
01... 23.5 40 62?

SEP.
06... 23.0 2.6 911

SPECIFIC CONDUCTANCE (MICPO^HOS/C

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

mm

680

906

1040

656

656

690

632

555

536

M AT 25

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

..
620

614

976

589

593

651

585

520

570

DEC. C> .

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

..
89.6

633

79.7

146

1610

479

170

61.1

4.10

COLOR
(PLAT
INUM.
COBALT

PH

UNITS) (UNITS)

.-
30

20

20

40

20

30

20

20

20

WATER YFAR OCTOBER

• •
6.5

6.9

7.7

7.7

7.6

7.6

7.5

7.6

7.6

1972 Tr

CAR. BICAR
BONATE BONATE
(C03) (HC03)
(MG/L) (MG/L)

• • ..
7 294

0 2«2

0 3B3

0 278

0 247

0 198

0 181

0 208

0 204

SEPTEMBER 1973
(ONCE- DAILY)

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
?9
30
'1

MONTH

YEAR

OCT NOV DEC JAN

... ... ... .-•

... ... ... ...

... ... ... ...

... ... ... ...

...

... ... ... .--

... ... ... ...

... ... ... ...

... ... ... ...

...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

...

MAX 9?8 MTN 396

FEB

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

MEAN

MAR

...
516
469
41?
423

198
416
503
469
51?

508
55?
591
591
568

635
*35
63?
651
...

610
M*
63?
*35
*Q8
685

...

737

APR

7?6
690
699
7?9
774

78U
604
736
760
779

779
836
760
804
784

604
814
78U
706
789

60U
609
7oa
747
819

847
819
819
7*0
760
...

777

MAY

794
665
765
747
819

8U7
819
83*
619
756

770
83*
819
87*
894

8«7
894
858
647
...

...

...

...
900
...

...
743
707
72?
707
781

«0*

JIIN

781
696
658
680
865

619
832
672
672
858

...

...

...

...

...

...

...
753
...
...

"J

...

...
—— 1

::J............
...

JUL AUG

6?1
... ...
845
... ...
... ...

... ...

... ...

... ...
8*3

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

——

SEP

928



DBS MOINES RIVER BASIN 

05476000 DES MOINES RIVER AT JACKSON, MINN.--Continued

PERIOD OF RECORD.--Chemical analyses: October 1972 to September 1973.
Water temperatures: Water year 1973 (partial-record station).
Sediment: Water years 1968-1971, 1973 (partial-record station). 

REMARKS.--Miscellaneous chemical and sediment data published for water years 1968-72.

wATFR QUALITY D»TA, U.ATFR YFAR OCTOBER 1972 Tf SEPTEMBER 1973
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DATF

OCT.
1 ' . . .
12...

NOV.
21 ...

JAN.
08...

FEB.
15...

APR.
04...

MAY
23...

JULY
03...

AUG.
01...

SEP.
06...

ALKA.
LINITY

AS
CAC03
(M&/L)

..
253

231

314

22«

203

162

14B

171

167

CABHON
oio*ir>E.
(CH2)
(MG/L)

..

..

57

12

8.9

6.3

6.0

9.2

8.4

8.2

f>18.
SOLVED
CAL
CIUM
(CA)

(MG/L)

..
110

130

160

100

110

100

86

82

76

DIS- 
SOLVFO
MAG
NE
SIUM
(MG)

(MG/L)

..
46

65

77

44

44

57

53

36

49

HARO.
NESS
(CA,MG)
(MG/L)

..
460

590

720

430

4fcO

480

430

360

390

NOM.
CAR.

BONATE
HARO-
NESS
(MG/I. )

..

210

360

400

200

250

3?0

280

190

220

019.
SOLVE"
SODIUM
(MM

(MG/L)

..
35

34

37

19

17

25

30

28

35

SODIUM
AD-

SORP-
TTQN

RATin

• •

.7

.6

.6

.4

.3

.5

.6

.6

.6

PERCENT
SODIUM

..
14

tl

10

9

7

10

13

14

16

DIS 
SOLVED
PO
TAS
SIUM
(*)

(MG/L)

• •

4.2

5.7

6.7

9.4

5.1

4.9.

4.2

4.3

5.9

TEMPERATURE (REG. C) OF WATER , WATER YEAH OCTHBFH 1972 TO SFPTtMBFH

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
30

21 
32 
23 
in 
35

26 
?7
28
29
30
31

MONTH

OCT NQV OFC FFB MAR JtlN

...

...

...

...

...

...
2.0
?.o
2.0
2.0

2.0
4.0
4.0
5.0
a.o

3.0
...
3.0
a.o
5.0

6.0
5.0
6.0
5.0
6.0

7.0
R.O
fl.O
7.0
8.0
6.0

6.0
5.0
6.0
6.5
9.0

6.0
7.0
5.0
3.0
4.0

5.0
7.0
6.0

10.0
9.0

9.0
10.0
13.0
15.0
16.0

15.0
U.O
14.0
14.0
14.0

12.0
12.0
11.0
12.0
10. 0
...

9.0
9,0

10.0
11.0
n.n
12.0
12.0
16.0
17.0
15.0

15.0
15.0
12.0
12.0
15.0

15.0
15.0
18.0
17,0
...

...

...

...
19.5
...

...
13.0
15.0
17.0
17.0
20,0

22.0
22.02l'.'0

19.0
20.0

21.0
23.0
23.0
23,0
23.0

...

...

...

...

...

...

...
22.0
...
...

...

...

...

...

...

...

...

...

...

...

...

JUL

24.0

AUG 

?3.5

2u.o

SEP

23,0

9.5 14.5

YEAR 24.0 MINI 2.0 MEAN 11.5
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05176000 DBS MOINES RIVER AT JACKSON, MINN.—Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1975

DAT*

OCT.
12. ̂ ,
12...

NOV.
21...

JAN,
00..'.

FEB.
is...

APR.
oo...

MAY
23...

JULY
03...

AUG.
01..'.

SEP.
06...

DIS
SOLVED
CHLO.
RIDC
(CL) . 
(M6/L)

• •

45

40

56

20

19

29

31

3*

48

DIS
SOLVED

3ULFATE
(804) 
(M6/L)

• •
220

370

420

230

250

330

200

200

240

DIS
SOLVED
FLUO-
RIDE
(F) 

(M6/L)

<•<•

.6

.8

.6

.7

.5

,7

.6

,7

.5

DIS
SOLVED
BORON

(B)
CUG/U

mm

110

90

190

110

0

100

110

90

110

DIS
SOLVED
IRON
(FF-)

CU6/LJ

• •
30

30

140

70

9

40

20

40

20

DIS
SOLVED
MAN-

6ANESE
(MN) 

(UO/L)

mm

32

20

210

120

0

40

50

30

00

DIS
SOLVED
SILICA
C9I02J 
(M6/L)

• •
7.9

17

19

15

13

3.2

0.2

14

13

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N) 

(M6/L)

.00

.00

2.9

2.4

1.3

2.0

.00

.56

2.7

.33

TOTAL
PHOS
PHORUS
(P) 

(MG/LJ

.58
»•

.16

.34

.33

.10

.27

.23

.16

.21

DAY

1
2
3
a
5

6
7
6
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE

(CFS)

54
45
40
37
35

33
31
28
28
28

26
28
26
29
31

39
76

150
197
175

165
150
135
130
135

150
170
175
170
165
160

CONCEN- SEDIMENT 
TRATION DISCHARGE 

(TONS/DAY)

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

JANUARY FEBRUARY MARCH

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE
(CFS) (MG/L) (TONS/DAY)

165 -- -•
166 « « 
165 — — 
162
160

150
138
122
lie
109 — •"

103
98
94
91
89

64
62
62
82
62

62
86

105
137
175

170
165
160

MEAN
DISCHARGE

(CFS)

160
240
310
400
500

510
sp«
52 C
550
670

660
960
1260
1530
1350

1410
1360
1330
1360
1410

1390
1310
1220
1180
1160

1120
1060
1060
1000
976
954

MEAN
CONCEN
TRATION
(MG/L)

46
51
65

66
106
329
150
220

217
137
105
114
123

113
110
104
66

130

176
215
213
204
169
216

SEDIMENT
DISCHARGE
(TONS/DAY)

65
76

118

204
260
1110
620
602

626
503
377
425
46B

424
389
343
274
407

536
627
610
551
496
556

TOTAL 2647 3426 29724 11091



DES MOINES RIVER BASIN 

05*176000 DES MOINES RIVER AT JACKSON, MINN.—Continued

275

SUSPENDEO-SEDI«ENT DISCHARGE, wATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

MEAN
DISCHARGE 

CCFS)

I
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

942
936
924
900
864

846
613
771
744
684

645
717
690
663
696

735
74U
753
747
753

777
744
699
657
642

627
606
567
537
528
..

APRIL

MEAN 
CONCEN.

CMG/L)

210
222
222
162
155

158
149
142
150
156

146
139
120
115
169

146
132
151
177
220

184
149
137
138
140

140
145
128
136
133

SEDIMENT
DISCHARGE
(TUNS/OAY)

534
561
554
394
362

361
327
296
301
292

258
269
224
206
318

290
265
307
357
447

386
299
259
245
243

237
237
196
197
190

MAY

MEAN
MEAN CONCKN-

UISCHAKGE TRATION
<CFS)

552
579
597
630
639

636
621
582
564
546

504
459
424
404
381

369
326
314 
30b 
261

269
278
263
250
256

250 
295 
416 
"62 
480 
489

104
120
117
130
123

125
141
151
155
156

150
148
150
143
130

126
126
126
125

161
184
180
179
185

SEDlMfcHT
DISCHARGE
(TONS/DAY)

155
188
189
221
212

215
236
237
236
230

204
183
172
156
134

126
111
107
103

58

128
207
225
232
244

M£AN
DISCHARGE 

(CFSJ

489
468
445
424
398

381 
355 
329 
30o 
283

269
250
234
224
210

206
197
300
275
267

232
168
167
155
145

139
125
107
98
100

JUNE

MEAN 
CONCEN 
TRATION

169
160
169
160
175

187
185
180
175
160

SEDIMENT
DISCHARGE
CTON8/DAY)

223
202
203
183
168

192
177
160
145
122

179 145

TOTAL 21951 9412 13422 4509 7766 1940
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05476000 DBS MOINES RIVER AT JACKSON, MINN.—Continued

SUSPENDED-SEDIMENT DISCHARGE, «ATE» YEAR OCTuBErt 197? TO SEPTEHBER 197i 

JULY AUGUST SEPTEMbER

DAV

6
7
t*
9

10

H 
\Z 
13
11
15

16
17
ie
19
20

21

t!7

30

T'JT*L

TOT»L 
TOTAL

DISCHARGE 
CCFS)

101 
96 
98 
9ti

60
77
79

SO

76
71
63

^3 
39

3B 
3B

51 
it>

37
39

103
70

203-1

SEDIMENT
DISCHARGE
CTONS/OAY)

MfcAiJ

DISCHARGE
CCFS)

ou 
36 
12 
«6

tits 
13 
ao 
37 
35

32
31
31
<»9 
26

10 
ut 
«8 
36

26 
23 
?0 
20 
20

16
15
10
e.o
6.0 
6.0

MEAN.

THATIOM 
CMG/L)

103

SEDIMENT
DISCHARGE
(TONS/DAY)

12

50 5.0

17.0

MEAN
MEAN CONCEN. SEDIMENT

DISCHARGE TRATION DISCHARGE
(CFS) (MC/U) (TONS/DAY)

6,0 
6.6 
6.0 
3.9
3.4 10

6.0 
51 
36 
2u
9.6

3.1
1.8

12
25
2U

17
16
17
21
25

20
19
16
15
10

U6
16
35 

139 
113

615,7

.37

(CFS-L)AYS)
DISCHARGE FO 8 YEAH

.37

91732,7
26969,37

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)
S, SIEVE;

DATE

AUG. 
09.,

DATE 

AUG.

TYPE T I""t

t! 1005

dEO BED
MAT , MAT,
FALL SItVfc

DIAM. DIA«.

X F iNfcK X FlNfcH
THAN THANi

1.00 MM 2,00 MM
801b3 «0169

NU^^E^
flF
SAf—

pLiNt;
PU^TS

00063

a

8ED
MAT,

SIEvt
DI Af .

1 * I NEW
THAN

u , 00 MM
80170

J.\STA\-
TANEduS

DIS-
CHAW(,F.
ICFS)
00061

37

BED
MAT,

SIEVE
DIAM,

% FINER
THAN

6,00 MM
60171

HFU BED
MAT, MAT,
t-ALL PALL

OIAM. DIAM,
X FINEK X FINE*

THAN> TMAN
. 06? f1 M , I g<^ Mrt
H0158 80159

0 1

METHOD
OF

ANALY
SIS

BED
MAT.

FALL
DIAM.

BED
MAT.
F ALL

OlAM.
% FINE* X FjNtH

THAN THAN
.250 MM .500 MM
ftOlfcO 80 161

<> b

lit 65



/



278 MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

•V ̂  
see- DIS- DIB- .•-"•-%
C1HC SOLVED SOLVED 015- ?" DIS-
Cu*'- SOLIDS SOLIDS SOLVED SOLVED COLOR
UnCT- (KfcSI- (SUM OF SOLIDS SOLIDS (PLAT- TUR-

T FN.p t K. OIS- *NCL UUc AT CrjNSTI- (TUNS (TONS I INUM. BIO-
u*f »Tukt tuAfise c-icwi- ieo c) TUEMTS) PEK PER 'COBALT ITY

'J41fc (OtG C) (C^S) "<hUS) (M'J/U) (*G/L) 04V) AC-FT) UNITS) (JTU)

040?4000 - ST. LDMtS PIVE" *T SCANLON, MJIJN. (L*T 4* 42 1? LONG 092 25 07)

HCT. . 1972 ' 1210 11.0
F6".. 1<>73
2?..'. 1305 1.0 15°0 1«1 150 110 t>UU ,?0 100 

MAY
03... 1010 8.0 ?6SO 1«H 120 85 1250 .16 '00 

Aijf!. 
1*>... -- ?1 . 0 ^990 1ST 1*>fl 102

05030UO • OTTER TAIL k M.«. 0^ LUCE, «N (LAT 46 <»0 20 LUNU 095 39 51)

NOV., 1<J7,> 
l«... 06«:|j .0 6S 388 326 217 39.8 .31 20

05030260 - TOAD RIVE* NOhTH OF PERhA^.HjNN. (LAT U6 38 38 LONG 095 30 33) 

11... 092o .0 17 b2« 312 310 14.6 ,42 20

05030300 - OTTER TAIL R, Nrt RICHVILLE, «N (LAT 46 30 50 LONG 095 31 03)

NOV., 1972 
14... I0«i5 .0 10o 377 234 207 67.0 ,32 20

05030401 - OTTER TAi u HlvER SOUTH OF A«OR,MINM. (LAT 46 21 35 LONG 095 13 57)

NOV., 1972 
14... 1205 .0 174 352 220 203 103 .30 10

05079000 - RED LAKE RIVER AT CRQQKSTON. MINN, (LAT 47 46 32 LONG 096 36 33)

OCT., 1972 
11... 1"15 9.0 1060 343 230 162 658 .31 10

NOV.

17... 0930 1.0 474 394 276 225 353 ,38 20 
DEC,
14... 1430 .0 669 383 220 216 397 .30 20 

JAN., 1973
26, .. 1000 1.0 590 358 258 202 411 .35 9

MAR.
01... 1600 ,0 646 348 264 205 460 .36 4 

SEP. 
27... 1710 14.5 4450 385 282 235 3390 ,38 70

05129650 - LITTLE FOKK KIVEH AT COOK, MJNN (LAT 47 51 16 LONG 092 41 56)

OCT., 1972 
17... 1120 3,0 28 68 98 53 7.46 .13 200

05129690 - RICE RIVER NEAR ANGORA HINN (LAT 47 42 30 LONG 092 38 41)

OCT., 1972 
17... 0850 2.0 22 47 67 37 4,11 .09 100

05139920 - LITTLE FORK RIVER NEAR GHECN MJNN (LAT 47 51 47 LONG 092 54 16)

OCT., 1972 
19... 1220 13.0 110 74 106 63 31.5 ,14 300

05130500 - STURGEON RIVER NEAR CHISnOLM, MINN, (LAT 47 40 25 LONG 092 54 00)

OCT., 1972 
1«... 1^40 2.0 117 81 88 60 27.8 ,12 100

05131000 - DAKK RIVER NEAR CHISMOLM, MINNESOTA (LAT 47 41 27 LONG 092 49 15)

OCT., 1972 
18... 1300 2.0 21 128 98 84 5.74 .13 100
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013-
013- SOLVED NUN- 

AL*A- SOLVED HAG- CAR- OIS-

OATE

OCT., 1972
0«.,'.

2?'.!.
MAY
01..".

AUG. ,1*,:.

NOV., 1972
14...

NOV., 1972
14...

NOV., 1972
14...

NOV., 1972
14...

OCT., 1972
11...

NOV.
17,,,

DEC,
14,,,

JAM,, 1973
26,,,

MAR.
01,.,

SEP.
27...

OCT., 1972
17...

OCT., 1972
17...

OCT., 1972
19...

OCT., 1972
18,,.

OCT., 1972
18...

018- CAR- 81CAR- Ll*ITY CAL- N£- HARD- bONATE
SOLVED PH BONATE bONATE AS CIU* SIUM NESS MAHU-
UXYGEM (C03) (HC03) CAC03 (CA) («G) (CA,MG) MESS
(MG/L) (UNITS) (MG/L) (MG/L) («G/L) (*G/L) (*G/L) (*G/L) (MU/L)

0408400ft - ST. LOUIS RIVE"» AT SCANLO*. MI»JN. ([.AT 46 42 12 1 QNG 0«2 25 07)

6.5 0 52 4^ 15 5.5 60 17

6.8 0 65 5S 17 6.3 68 15

7.1 0 56 4* 14 5.5 58 1?

6.9 0 62 51 17 6.6 70 I"

05030140 - OTTER TAIL K N.fc. OF LUCE, UN (LAT 46 40 20 LONG 095 39 51)

7.8 0 256 210 43 23 200 0

05030260 • TOAD RIVER NORTH OF PtfcHAM, MlNM. (LAT 46 38 38 LONG 095 30 33)

7,4 0 358 294 70 27 290 0

05030300 - OTTER TAIL R, MR 9ICMVILLE, MN (LAT 46 30 50 LONG 095 31 03)

7.9 0 233 191 39 22 190 0

05030401 - OTTER TAIL felVER SOUTH UF AMOR,HINN, (LAT 46 21 35 LONG 095 43 57)

6.0 0 229 168 30 26 180 0

05079000 - RED LAKE RIVER AT CROOKSTON, MINN. (LAT 47 46 32 LONG 096 36 33}

7,6 0 193 156 43 15 170 11

7,6 0 229 188 51 19 210 IB

7,5 0 239 196 50 16 200 3

7,6 0 223 183 47 17 190 4

» 7,5 0 228 187 46 16 160 0

— 7,6 0 159 130 46 17 190 59

05129650 - LITTLE FORK RIvEH AT COOK, MINM (LAT 47 51 16 LONG 092 41 56)

7.4 0 29 24 6.9 3.2 35 12

05129690 - RICE RIVER NEAR ANGORA MINN (LAT 47 42 30 LONG 092 36 41)

8.1 0 20 16 6.0 2,2 24 8

05129920 - LITTLE FORK RIVER NEAR GHEEN MINN (LAT 47 51 47 LONG 092 54 16)

— 7.5 0 41 34 11 3,3 41 7

05130500 - STURGEON RIVER NEAR CHI3HOLM, MINN, (LAT 47 40 25 LONG 092 54 00)

— 7,4 0 44 36 10 3.4 39 3

05131000 - DARK RIVER N£AR CHI3HOLH, MINNESOTA (LAT 47 41 27 LONG 0*2 49 15}

-- 7,5 0 56 46 13 6.0 57 11

SULVE
SODIU
(NA)

(«G/L

6.4

11

6.6

7.6

5.7

7.5

5.3

5.6

6,6

5.7

5.7

4.9

5.6

5.8

2.6

1.5

2,4

1.9

3,7
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OIS«

DATE

SOPlO" 8ULVEP 
AC*. PU- 

5CH*8 - TAS« 
TIUN PfchCENT SlUN 

"ATJO SOOiOM (K) 
(*G/L)

UIS- 
SQLVtO OiS- 
CHLU- SOLVED 
MICE SiiLFATE 
(CD (SOU)

ouoauooo - ST. LOUIS RIVER AT SCANLON,
nCT., 1972

a*!!.
WAV 
01...

AUR. .

"la!!. 1 * 7 *

""UV., 197*

NOW., 197*

.« »« .«

.0 1« 1.?

050301«0 - OTTE« TAIL

.2 6 2.0

05U30260 • TOAD *IVE« N

.3 5 2.5

05030300 - OTTEB TAIL

.2 b 2.6

8.2 1?

9,5 13 

9.0 2*

B N.«. Of- LUCE.

3.0 5.3

DIS 
SOLVED
FLOU-
»I(?E 
(F) 

("6/L)

018- DIS 
SOLVED SOLVED 
BORON IRON 

(B) (FE) 
(UG/L) (UG/L)

DIS 
SOLVED CIS- 
MAN. SOLVED 

UANESE SILICA 
(MN) (8102)

MINN. (LAT U6 U2 12 LONG 092 25 07)

.4

.3

"N (LAT 06

.2

2oo 1000

?OA 700

ion

5* 10

50 12 

on 6.2 

6ft 9.1

00 20 LONG 095 39 5l)

30 40 0 tt.4

O*TH OF Pt»HAK,Mf f.'N. (LAT ab 38 38 LONG 095 30 33)

tt.l 7.0

N. NW HICHVILLE,

3.0 7.3

.2

"N (LAT U6

.<

05030«01 - OTTfcH TAIL *IvEw SOUTH uF AflO«,*lNN. (LAT

MOV.. 197<!

n'.'..
AttJV.

17...
UfcC.

JAN.* 1973 
2*»...

«tl..

'«!:..

.2 » 3.2

OS079000 • KEO LA*E RlVfc

.2 a 3.0

.2 e 3.3 

.2 » 3.2 

.2 5 3.2

.? 6 2.9

.2 e (4.0

3.1 t>.5

« AT C^UOHSTON, r<

3.<t 14 

3.3 26 

i.e la 

J.t 13

3.«< 10

5.1 cl

.2

INN. (LAT

.2 

.3 

.3 

.2

.2

.2

00 70

30 50 LONG 095 31

60 20

30 15

03)

10 12

06 21 35 LONG 095 43 57)

<.0 20

ttl U6 32 LUNG 096

60 130 

40 60 

60 00 

90 50

uo ao

70 100

0*120,50 - tITT L r ,,H, *,, tfc AT CUO*. "IM, CLAT 47 51 16 LUNG 092 ,

IT!!.

OCT.. 1<J7£ 
1'...

I*!!.

OCT., 197^ 
1*...

.«? It 1,3

OS12*fc9f- » KlCf. ^IVfc

.1 11 1.0

i>S12V«£0 - UITTLfc HZ«*

,* n 1.3

OaMCboc • SToS56t.-^- SIVE

.1 < 1.1

«.0 9.2

« .EAR A.t0*A M U

1.3 6.1

•Sl^feW *tA-» (.Hfc'f ̂

5.2 O.S

- -e« CHISEL.,

1.4 6.9

•-

« (L*T «7

.1

"INN (LAT

.5

"I^K,. (LAT

.3

250 800

42 30 LONG 092 36

150 »20

U7 51 47 LUNG 092

150 820

0 16

36 33)

16 1.8 

30 3.0 

i 10 3.1

; 10 3.5

1
20 3. a

10 13

1 56)

16 8.0

41)

05 8.1

««,6)

\ MO 11

47 <JO 25 LONG 092 5a 00)

<10 1^00 ao 11

'CT.,

OM31COO • '-AS* frli/th 

.? U l.t> 5.7

JT* (LAT U7 «1 27 LONG 092 «9 15) 

.3 100 930 50 13
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018- TOTAL 018- DIS
SOLVED KJEL- SOLVED SOL-

ORGANIC AMMONIA AhMUNlA 01S- 019- OAHL. NITRITE TOTAL VfcD-
NITRO- MTRO. NITRU- SOLVED SOLVfcU NITRO- PLUS PHOS- PHOS-
GEN GEN GEN NITRITE NITKATE G£N NITRATE PHORUS PHO»US
(N) (N) (N) (N) (N) (N) (N) (P) (P)

DATE CMG/L) (MG/L) (MG/L) CMG/L) (HG/L) (*G/L) ("G/D (*G/L) (MG/L)

04024000 - ST. LOUIS RIVER AT SCANLON, MINN. (LAT 46 42 12 LONG 092 25 07)

OCT.. 1972
04... — — — — — — .08 .08

FEB. . 1973
22... — — — — — — .19 .07

MAY
03... — — — — — — .17 .04

AUG..
16... — — — — — — .01 .05

05030140 - OTTER TAIL H N.«. OF LUCE, «N (LAT 46 40 20 LONG 095 39 bl)

NOV., 1972 
14... — — " — -- -- .03 ,02

05030260 - TOAD NlVER NORTH OF PERHAK,MlNN. (LAT 46 38 30 LONG 095 30 33)

NOV., 1972 
14, ,. — -- « -- — — .09 .00

05030300 - OTTER TAIL H. NH RlCwVILLE, "N (LAT *»6 30,50 LONG 095 31 03)

NOV., 1972 
1«... — -- « -- -- -- ,32 .03

05030U01 - OTTER TAR Rlvt« SOUTH OF AMON,«IMN. (LAT 46 21 35 LO*G 095 «3 57)

NOV., 1972 
14... — — — .. .. .. ,04 .02

05079000 - RED LAKE RIVtK AT CRQOKSTON, MINN. CLAT «7 46 32 LUNG 096 36 33)

OCT., 1972
11... — — — .. .. — .02 

NOV.
17... -- -- -- — — -- .01 ,27

DEC.
14... -- -- — -- -- — .03 .04 

JAN., 1973
26... -- -. -- .- -. .- .07 ,10

MAR,
01... « — « « -- -- .21 .13 SEP.' 

27.,, .- -- « .. .. .- ,U6 .22

05129650 - LITTLE FORK RIvER AT COOK, MINN (LAT 47 51 16 LONG 092 41 56)

OCT., 1972 
17... -- -- -- -- -- -- .02 ,10

05129690 . RICE RIVER N£AK ANUOxA «1N'* (LAT 47 42 Jo LONG 092 3d «1)

OCT., 1972 
17... -- « -- « -- -- .02 .03

05129920 - LITTLE FORK RIVE* NEAH GHfcF.N *INN CL.A! a/ 51 u7 LUNG 09e! b<« lo)

OCT., H72 
19... -- -- -- -- .. -- .04 .09

05130500 - STU&KEON RIVER NtAB CHISHOL*, *!MN. UAT 47 40 2b LONG 092 54 00)

OCT., 1<*72 
I*... -- -- — -- — -- .07 .05

05131000 - DAHK *1VER N£AH CHISHOt", MINNESOTA (L»T 47 41 37 LOf.G 092 49 15)

UCT. 
18... « .- -- .. -- -- .12 ,0b
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DATE
TIME

TEMPER- CIS-

SPE- CIS- DIS-
CIFIC SOLVED SOLVED 013- DIS-
CON. SOLIDS SOLIDS SOLVED SOLVED COLOR
DUCT- (RESI- (SUM OF SOLIDS SOLIDS CPLAT-
ANCE DUE AT CONSTI- CTONS (TONS INUM.

ATURE CHARGE (MICRO- 180 C) TUENTS) 
(DEC C) CCFS) MHOS) (MG/L) (M6/L)

TUR 
BID*

PER PER COBALT ITY 
DAY) AC-FT) UNITS) (JTU)

OCT., 1972 
17... 1450

OCT., 1972 
19... 1245

OCT., 1972 
19.,, 
19.,, 1210

05131310 - BEAR RIVER NEAR TOCO MINN (LAT 47 49 21 LONG 093 03 03)

2.5 68 137 108 88 20,0 ,15 90 

05131320 - STURGEON RIVER NEAR TOCO MINN (LAT 47 51 57 LONC 093 02 07) 

8,0 146 118 116 80 45.7 ,16 100 

05131322 • WILLOW RIVER NEAR SILVERDALE, MINN, (LAT 47 58 11 LONG 093 04 51) 

• 2,0 15 — .. — — ..
109 152 82 .21 300

OCT., 1972 
17,,, 1830

05131470 - NETT LAKE RIVER NR LITTLEFORK MINN CLAT 48 13 00 LONG 093 26 41)

2,0 71 128 124 76 23.9 .17 80

05131500 - LITTLE FORK RIVER AT LITTLEFORK, MINNESOTA (LAT 48 23 55 LONG 093 33 56)

OCT., 1972 
16,,, 1615 5.5 752 118 146 83 296 .20 200

OCT., 1972 
16,,. 1520

05131510 - BEAVER BROOK NEAR LITTLEFORK MINN (LAT 48 24 12 LONG 093 30 56)

5,0 30 234 198 140 16,0 ,27 80

05132000 - BIG FORK RIVER AT BIG FALLS* MINN. (LAT 46 11 45 LONG 093 48 25)

OCT., 1972
30.,, 1430 

DEC.
04,,, 1200 

JAN,, 1973
08,,, 1430 

FE8,
12... 

APR.
03,

1530

03,,, 
23,.,

MAY 
20.,,

JULY
02...

AUG.
06...

0930
1415
1415

1620

1330

1510

2.0 580

.5 328

,5 163

.0 158

.5 1170
mm

7.5 164

15,0 1200

21.5 502

455

210 

254 

29B 

328

174

165

154

159

17

220

202

184

207

148
• •

126

149

152

103

118 345

154 179

181 81,0

192 88.3

96 468
•• • 

	55.8

94 483

94 206

113 225

.30 

.27 

.25

.28 

,20 

.17 

.20 

.21 

.25

100

100

40

30

30
•I •

100

200

200

200

SEP., 1973 
12... 1445

OCT., 1972 
19.., 1355

05267200 - N. BRANCH TWO HIVtRB NR 8CHLU8, HINN, (LAT 44 49 56 LONG 094 21 38)

17.0 1.9 422 267 264 1.40 .36 10

05267860 - SKUNK RIVER NR LASTRUP, MINN, (LAT 46 01 02 LONG 094 01 09)

1.0 9.0 280 168 16U 4.08 ,23 40

05267890 - SKUNK RIVER PIERZ, MINN. (LAT 4S 59 02 LONG 094 04 SJ2)

OCT., 1972 
19... 1210

OCT., 1972 
18... 1550

1.5 16 302 192 179 8.76 .26

05267930 - SKUNK RIVER NR 6UCKMAN, MINN. (LA! us 55 37 LONG 094

3.5 33 286 180 169 16,2 ,24

30

llO 41)

20
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OIS-

283

D1S-
AL*A. SOLVED

nis- CA«- oICAK- LlMTY CAL-
SOLVtD PH blJHATE bO^ATt A3 CIU*
UXYGfcN CCuiJ ChCd3) CAC03 (CA) (16) ICA,«G) MESS

DATE CMG/L) (UNITS) (w(.,>L) CnG/L.) (MWL) C^6/U (*(i/L) («G/L)

05131310 - BEAM HlvEK NfcAB TuGO wJ^N, (LAT U7 49 21 LUNG 093 03 03)

NUN-
*AG- CAK- ois-
Nfc- HARD- BONAU SOLVEU 
SIU* NESS HAKti. SuDIU"

(NA) 
CMG/L)

OCT.
17,

OCT.
19<

OCT.
19.
1".

OCT.
17.

, 1*72
7,8

05131320

, 1972
7.7

05131322 -

, 1972
• , •• ••
.. -• 7.5

05131470 •

. 1972
7.4

0 82

• STUHGEC* RlvEK

0 hO

WlLLOw RIVEK NEAR

..
0

„
62

NETT LAKE R1VEH NR

0

05131500 - LITTLE FORK

OCT.
16.

OCT.
16.

OCT.
30.

DEC.
00.

JAN,
06.

FEB.
12,

APR.
03.
03.
23.

MAY
28.

JULY
02,

AUG.
06,

SEP,
12.

OCT.
19.

, 1972
.. •• 6.6

05131510 -

, 1972
7.<t

05132000 -

, 1972
.. •- 7.9

7.5
, 1973

7.4

7.5

7.6
., •• "•
., •• 7.4

7.3

7.3

7.6

05267200 • N

, 1973
8,6

05267660

• 1972
7, a

0

8EAVER

0

Bib FORK

0

0

0

0

0
..
0

0

0

0

. BRANCH

16

• SKUNK

0

71

67

NEAK TOGO M

49

SlLVtSQALE,

..
51

L1TTLEFORK

56

KIVER AT LITTLfcFuRK,

65

BRUOK NEAP

145

RIVER AT

123

166

196

212

95
..
92

87

87

104

53

LITTLEFORK

119

6IG FALLS*

101

136

162

17«

76
..
75

71

71

65

T^O RIVERS NR 6UHLUS

236

RIVER NR

160

05267690 - SKUNK RIVER P

OCT.
19,

OCT.
18.

, 1972
7,5

05267930

, 1972
7,7

0

• SKUNK

0

171

RIVER NR

153

222

20

INM (LAT 47

15

MINN. (L*T

mm
18

MINN (LAT

17

5.

51

*•

47

„
5.

48

6.

MINNESOTA (LAT

16

MINN (LAT

32

MINN. (LAT

27

36

44

06

22
22

..

22

22

25

5.

48

12

46

6.

11

12

13

6.
6.
•

7.

7.

e.

e 74

57 LONG 093 02

8 57

58 11 LONG 093

• ..
2 66

13 00 LONG 093

3 66

48 23 55 LONG

6 68

24 12 LONG 093

130

11 45 LONG 093

4 100

140

160

170

9 63
9 63
m mm

0 84

0 84

1 96

7

07)

8

04 51)

__
15

26 41)

10

093 33 56)

15

30 56)

10

46 25)

1

0

0

0

5
..
..

12

12

10

2

*

2

1

2

1

^

3

3

4

2
2

1

1

1

.7

.8

„„
.4

.4

.0

.6

.5

.6

.9

.0

.2

.0

..

.6

.8

.6

, MINN. (LAT 44 09 56 LUNG 094 21 36)

65

LASTRUP, MINN. (LAT 06

135

lEHZi MINN,

140

37

(LAT 05 59

01

6UCKMAN, MINN. (LAT 45

126 39

18

01

11

02

12

55

11

240

02 LONG 094 01

140

15

09)

3

0

3

.6

.e

LONG 094 04 52}

150

37 LONG 094 10

140

12

«1)

17

4

4

.1

.9
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018-
SOOIUM SOLVED DIS- DIS- DI8- 

40. PU- SOLVED OIS- SOLVED DIS- DIS- SOLVED
so"(H- TAS- CMLU- SOLVED FLUO- SOLVED SOLVED MAN-
TIUN PERCENT SIUi* H IDE SULFATE RIOE BORON IRON GANESE 

KATIU SODIUM (K) (CD (804) (F) (8) (F£) (MN) 
DATE (fG/L) (MG/L) (MG/L) (MG/L) (UG/L) (UG/L) CUG/L)

05131310 - SEAR KIVE* N£AH TOGO MINN (LAT 47 49 21 LUNU 093 03 03)

OCT., 1972 
17... .1 7 1.4 1.3 7.1 .4 150 660 40

05131320 - STURGEON RIVE* NEAR TOGO MINN (LAT 47 51 57 LONG 093 02 07)

OCT.. 1972
19...

OCT.. 1972
19...
19...

.2 9 i.

05131322 - MLLGw

mm mm .

.1 7 1.

3 2.9 9.0

RIVER N£A« SILVtRDALE,

• •• MM

5 2.7 11

05131470 - NEfT LAKE RIVER NR LITTLEFURK

OCT., 1972
17...

OCT., 1972
16...

OCT., 1972
lo...

OCT., 1972
30...

DEC.
04...

J4N, , 1973
08...

FES.
12. ..

AP4,
03...
03...
23...

MAY
23. . .

JUL*
02...

Oo. . .

SEP., 1973
12...

OCT., 1V72
19...

OCT., 197(J
10...

OCT.. 1972
1*. ..

.1 4 1.

05131500 - LITTLE FORK

.1 o 1.

05131510 - 6EAVER

.1 -i 1.

05132000 - bIG FQ*

.1 5 1.

.1 5 1.

.1 5 2.

.1 5 2.

.1 5 2.

.1 5 1.
mm mm m

• 1 4 .

.1 « .

.1 0 1.

OS2&7200 - N, HtfAWC

.1 ^ 2.

05467B60 - 3*0,

.1 & 1.

05J67a*0 - S K

.1 o 1 ,

05267930 - S*UN

.* 1 1.

3 1.0 9.4

HlvtR AT LITTLEFORK,

1 2.7 10

tsROUK NEAR LITTLEFORK

2 1.5 7.0

H RIVER »T 8TG FALLS,

3 2.1 8.4

6 2.6 6.5

2 2.4 6.9

0 1.8 6.3

2 1.6 7.3
3 2.2 7.8
- •• mm

9 2.3 12

7 2.4 10

y 2.o 9.2

H T*U WIVEKS f'R BO*LUS

n 4.9 i &

K RIVEW M* LASTfiljP, MI

1 3.7 7.6

l^K K IVES p le , 2f MINN .

2 «.S 7.7

< t*IVE* MB (HlO.fiAN, MJ

V b.n 9. a

.3

MINN. (LAT

H H

.5

MINN (LAT

.3

eo 1100 30

47 56 11 LONG 093 04 51)

•• •• ••
230 900 40

46 13 00 LONG 093 26 41)

100 240 0

MINNESOTA (LAT 46 23 55 LONG 093 33

.3

MlNM (LAT

.3

MINN. (LAT

.3

.2

.2

.2

.1

.1
H H

.3

.4

.3

190 780 2<l

46 24 12 LONG 093 30 56)

170 360 24

44 11 45 LONG 093 48 25)

60 190 0

70 150 10

00 160 70

40 150 60

130 200 50
80 160 30

.{.

120 290 30

160 340 70

160 460 40

DIS 
SOLVED 
SILICA 
(8102) 
(MG/L)

6.0

13

.•
9.0

3.6

56)

10

13

7.4

6.2

11

13

6.4
3.6

3.6

6.5

12

, MINN. (LAT 44 49 56 LONG 094 21 38)

.2

">IN. (LAT 46

.2

CLAT 45 59

.2

VJ. (LAT 45

.2

1

DO 80 40

01 02 LUNG 09a 01 0V)

20 160 100

02 LONG 094 04 52)

40 100 90

55 37 LONG 094 10 413

40 110 HO

17

17

16

14
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018" TOTAL DIS- DIS
SOLVED KJEL- SOLVED SOL-

ORGANIC AMMONIA AMMONIA 018" OIS" DAHL NITRITE TOTAL VED-
NITRO- NITRO- NITRO- SOLVED SOLVED NITHO- PLUS PHOS- PHOS-
OEN GEN GEN NITRITE NITRATE GEN NITRATE PHORUS PHORUS
(N) (N) (N) (N) (N) (N) (N) (P) (P)

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

05131310 - BEAN RIVER NEAR TOGO MINN (LAT 47 49 21 LONG 093 03 03)

OCT., 1972 
17... « — « mm « -- .02 .04

05131330 - STURGEON RIVER NEAR TOGO KI*N (L*T 47 51 57 LONG 093 02 0?)

OCT.* 1972 
1 9... « .- mm mm « « .06 .03

05131322 • talLlOM RIVER NEAR SILVERDALE, MINN. (LAT 47 56 11 LONG 093 04 51)

OCT., 1972 
19,, . 
19... .- .. « mm - « .02

05131470 • NETT LAKE RIVER NR LITTLEFORK MINN (LAT 4S 13 00 LUNG 093 26 41)

OCT., 1972 
17. ,, •• .. -• .. .. .. .00 .01 ••

05131500 - LITTLE PORK RIVER AT LITTLEfORK, MINNESOTA (LAT 46 23 55 LONG 093 33 56) 

OCT., 1972
16... mm mm mm .. .. „ . Ofl .. ..

05131510 • BEAVER BROUK NEAR LITTLEFORK MINN (LAT 48 24 12 LONG 093 30 56)

OCT., 1972 
16... •• .. •• .. .. .. ,00 -• mm

05132000 • BIG FORK RIVER AT BIG FALLS, MINN. (LAT 46 11 45 LONG 093 40 25)

OCT., 1972
30... .- .. — .. .« .. .00 .03 

DEC.
04... —— .. mm .. .. .. Ofl 0<j ..

JAN., 1973
06... mm mm mm „ „ .. §lfl , 0 S

FEB.
12... « mm mm .m mm mm ,U .04 -•

APR. 
03... « — — .. .. .. .09 .10
03... -• —— mm mm mm mm .01 .04 -•

MAY
23, ,, •• mm mm m m mm mm ,04 .01 •• 

JULY 

02... mm m. mm .. .. .. t0 j §fl b

AUG. 
06... .. -. .. .. .. .. , 17 ,oa

05267200 • N. BRANCH TwO RIVERS NR BQWLUS, MINN. (LAT 44 49 56 LONG 094 21 36) 

SEP., 1973
12... —— mm mm .. „ .. ,., 2 (06

05267680 - SKUNK RIVER NR LASTKUP, MINN. (LAT itt, 01 02 LONG 09u 01 09)

OCT., 197^ 
19... « .. — .. .. .. .40 .05

05267890 » SKUNK RIVER PIERZ, MINN. (LAT 45 59 02 LONG 094 04 52)

OCT., 1972 
I*... — -- •• — .. -- l.U .04

05.267930 - SKUNK RIVER Nft bUCKMAM, «INN. (LAT 45 55 37 LONG 09u 10 41)

OCT., 1972 
16... -- « — .. .. .. !. 8 .06
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S»t- 013- OIS-
CIPIC SOLVED SOLVED DlS- UIS-
CON- SOLIDS SOLIDS SOLVED SOLVED COLO"
DUCT- (KESI- (SU* 0? SOLIDS SOLIDS (PLAT- TUB- DIS-

TfiPER- t-IS- ANCE DUE AT CUNSTI- (TONS (TONS INUM- BIO- SOLVED
TIME ATufit CrtAKGE (HlCRu- 180 C) TUENTS) PEK PfcR C08ALT ITY OXYGEN

OAft

OCT., H7*
IS...

NOV., 1972
13...

CuEU C) (CFS) MHOS) (H(i/L) (MG/D DAY) AC-FT) UNITS) (JTU) (*G/L)

05267920 . SK.UUK C«tEK NR GENQLA, rlNM. (LAT 45 Sfr a2 LONG 095 05 36)

17^0 3.5 .45 341 208 200 ,25 .26 50

05270130 - ASHLEY C«, AT s«ESTHU*T, HINN. (LAT 45 43 07 LONG 095 09 36)

1630 .5 21 433 256 247 14.9 .35 20

••

""

05275970 - N. pn. CSu* R. *h GEO»GEV ItLE, MM (LAT 45 29 07 LONG 094 55 37)

NUV., 1972
13... 1210 .0 71 5*»a 372 360 7t*,9 ,51 30 ••

05276UOC - NG*Tw FOKK CSUn. Klvfcw NEAR REGAL, MINN, (LAT 45 22 55 LONG 094 «7 40)

NOV.. 1972
13... 1330 .5 e3 607 376 371 85.1 .51 30 ••

05238500 - MISSISSIPPI RIVE* NEAR ANO«A, *INN (LAT 45 07 36 LONG 093 1? 48)

OC.T., 1972
04.. .
04.,,

NOV.
24...
24...

OCT., 1972
01-31

NOV.
01-30

DEC.
01-31

1015 14.0 10000 29b 224 — 6050 ,30 60
1015

1500 1.0 9140 344 240 -- 5920 .33 50
1500 1.0 — 310 -- -- « — — •

05239499 - UHda7.7 FORD DAM Sf PAUL (LAT 44 54 56 LONG 093 12 02)

5
10.8

u
14.3

-- 14.0 9900 -- -- -- •• -- •" 20 11.2

2.0 13900 -- -- -- -- « ••

.. .0 4400 -- •- -• -- -- •"

8 14.2

15 14.2

05303280 - t. BR. CHIPPEwA R. AT TERRACE, MN (LAT 45 30 34 LONG 09S 19 24)

NOV., 1972
13... 1515 1.0 33 457 270 263 24.5 .37 20

05331001 - UM 639.1 HUBERT STREET ST. PAUL (LAT 44 56 40 LONG 093 05 19.01)

OCT.. 1972
04...

NOV.
15...

DEC.
06,..

NOV., 1972
01-30

DEC.
01-31

15.0 12300 -- -- -• — « -i

3.0 18600 -- -- « — — -^

.0 6900 -- — -- — « -f

05331575 - UH830.3 INV£» GKQVE BRIDGE (LAT 44 51 12 LONG 093 00 31)

.. 6.0 -- •- -- — — -- -•

,0 — — -- -- -- -- ••

30 10.4

j 10 13.5

20 14.0

i oo 11.6

15 13.0

05344981 - UM796.9 RED NlNG DAM (LAT 44 36 36 LONG 092 36 36)

NOV., 1972
01-30

DEC.
01-31

6.0 30800 — — -- -- -• -|

-. ,0 11300 « -« -- «- •- «

25 10.9

10 12. ft

i 

i
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28?

DATE

PH

(UNITS)

C Ak-
ttUNATt
(C03)
CMG/L)

«IC Art-
bONATfc
(HCOi)
(*i(i/L)

ALKA
LINITY

AS
CACui
(MG/L)

DIS- 
SULVfcD
CAL-
CIUH
CCA)

("(,/!,)

DIS 
SOLVED
MAli-

NE- HAND.
SIUM NESS
(fii) CCA, Ml,)
CMG/D (M&/D

CAK(-

«ON»Tt
HArfD-
NtSS
CMG/D

OIS-
SOLVtU
SODIUM
(NA)

(Ml»/L)

05267920 "

OCT., 1972

MOV,, 1972 
li...

13...

C*tM M« GgNULA, ' 

19* 1fc2 

CK. AT

. I L A T Ub 5fe «2 LCJwG 095 05 36) 

U3 15 170 7

U...

7.7 C

05270!iii - AS^LfY CK. AT ft£ vSTPijrtT, MlNc.. (LAT U5 «3 07 LUNG 095 09 3t>) 

7.3 P 26- 217 55 23 230 15 

Q'3275970 - r-. F*. CH'J- ><. '-;H GtOHUt V1LLE, HN CLAT «5 29 07 LONG 09« iS 37)

82 29 320 30 

, MINM. (UAT <|5 22 55 LONG 09a u7 ao) 

300 8" 30 330

7.7

05276000 - N0 

1972

35'*

7.7 i6o 33

05283500 - MISSISSIPPI ><IvEK \F«H ANQKA. M!NN CLAT a5 07 36 LONG 093 17 «8)

UCT,, 1972

"JfJV. 

24.'. I

OCT., 1972 
01-31

NOV.
01-30

oec.
01-31

MOV., 1972 
13...

OCT., 1972
0«... 

NOV.
15...

DfcC. 
06...

NOV., 1972
01-30 

DEC.
01-31

NOV..
01-30 

DEC.
01-31

7.7 171

169

j<i3 

155

39 13

16

150

160 25

7.8

".1

5.5

6.2

".7
• •

b.7

05269U99 - UM8«I7.7 FOSO ST PAUL CLAT ttu 5« 56 LUMi 093 12 02)

05303280 - E. b«, CHiHfE«A H. AT TfcftKACE, "N (L*T «5 30 3U LONG 095 19 24)

7.5 0 277 227 51 «;7 2aO 11 

05331001 - U M 639.1 HUBERT STREET ST, PAUL (LAT Ul 56 «IO LONG 093 05 19,01)

8.1

8.0

8.1

05331575 - UM630.3 INVER GHUvE SHIOGE CLAT «a 51 12 LONG 093 00 il)

8.0 

7.9

053««981 - UH796.9 RED DAM CLAT «« 36 36 LONG 092 36 36)

8.0
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OCT. 
IS

13.

13.

13.

OCT.

OCT.. 
01-31

N.Jv . 
01-3.)

5'IUltlM
ai>-

SOHP-
TlUfj PENCfcM

«ATIu SODIUM

DIS
SOLVED
PU-
TAS-
Slli*
CO

(MU/L)

UI3-
SOLVEO
tHLO-
^iOE
(CL)
("G/U)

OIS-
SOLVED

SULFATE
( SU4 )
("G/D

PIS-
80LVEO
FLUO-
RIOE
(F>

(«G/L)

DIS
SOLVED
dQF>ON

Crt)
(UG/L)

OIS-
SOLVED
IRON
CFE)

CUG/L)

DIS
SOLVED
MAN

GANESE
f^N)

(UG/L)

DIS
SOLVED
SILICA
CSI02)
(MG/L)

05267920 - SMINK CStEK NW GE^OLA, HJN^. ((.AT «5 &6 u^ UO^G 095 05 36)

.3 v a.o **." 13 .2 30 220 110 15

05270130 - ASMLEY C«. AT wfc$TPJ«T. MjNN. (LAT «5 «3 07 LONG 095 09 36)

.1 " 2.3 y.7 16 .* 30 60 20 11

05275970 - M. FK. C»U« «. NH GtukGtvIUUE, IN (LAT «5 29 07 LUNG 09« 55 37)

.1 3.8 7.3 35 .1 40 60 110 19

0527*000 • NQRTh FOrtK C*»U» i^EAR «EGAL, MlMN. CLAT «5 22 55 LONG 09« «7 40)

.1 4.3 6.y 36 .1 40 50 50 19

052-56500 - tlSSISSlPH

.2

.2

6
• •

ii

i.a
* •

2.3

*<Iv£B fjfc*h Af,UKA,

".2 10

6.9 20

MlNN

.3
* •

.3

CL*T 45 07 36 LUNG 093 l7 «6)

50 220 30

- U"»u7.7 FU«l> OA« ST PAUL (LAT *« 54 56 LONG 093 12 02)

13...

OCT.. 
0 •* . . .

DEC. 
Ob...

DtC. 
01-il

NOV.. 197* 
01-30

oec.
01-il

U5305280 - f. lit*. CHlPf-E^A M. AT Tf«^ACE, *v (LAT a5 30 34 LOfcij 095 IV 2<iJ

I i 4.3 5.2 *0 .1 30 40 70 1«

05331001 - u" 839.1 Kuyt»T STKtfeT ST. PAUL (LAT 4« 56 40 LONG 093 05 19,01)

- :.JMH30.3 INVPK GHOVf SfclOGfc (LAT uu 51 12 uO-»G 093 00 31)

05iii4«»el - U M /9b,9 KEU W!NG DAM (UAT 44 36 36 LUNG 092 36 36)
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ulS- TOTAL OIS" DIS 
SOLVED KJtL- SOLVED SOL- 

OSCANlC AMhONlA AMMONIA DIS- OIS- DAHL NITRITE TOTAL vED- 
NITRU- MTRO- NITRO- SOLVED SOLVED NITkO- PLUS PHOS- PHOS- 
GEN GEN GEN NITRITE NITRATE SEN NITHATE PHU«Ub PHOKUS 
(N) (N) (*) (N) CM) (N) (N) (P) (P) 

DATE (MS/L) Cr*6/L) CKU/U) (MG/U (MG/L) C*G/L) (MG/L) (1G/L) C*G/L)

05267920 " SKUNK CREEK Nrt GENULA, MlNN. (L*T 45 56 42 LONG 095 OS 36}

OCT., 1978 
IS,., -• •• •• •• •• •• .66 .07 • -

05870130 - ASHLEY CR, AT wESTPURT, MlNN. (L*T 45 43 07 LONG 095 09 36)

NOV.. 1972 
13... — — — « •- — .23 .03

05275970 • N, FK. CROW «. NR GtOHGEVlLLE, MN CLAT 45 29 07 LONG 094 55 37)

NOV., 1978 
13... "" — — -" •• — .03 .06

05276000 - MOUTH FOSK CRO* RlvER NEAR REGAL, MJNN. (LAT a5 22 55 LONG 094 47 40)

NOV., 19/2 
13... — -- — -- -- — .55 .07

OCT. 
04. 
04.

NOV.
24. 
24.

1*72

05868500 - MISSISSIPPI RIVER NEAR ANQKA, MINN CLAT 45 07 St LONG 093 U 4»)

.75 ,0t> — ,02 .17 .81 ,19 -• .06

.63 ,OU .04 .00 .83 ,67 .88 -- .07

05869499 - U'1847.7 PORC DAM ST PAUL (UAT 4a Sa 56 LONG 093 12 02)

OCT., 1972 
01-31

NOV. 
01-10 — — — .. .. l.i .. ,04

DEC.
01-31 — .. — .- .. ,65 — .09

05303860 • E, ttN. CH1PP£»A ft. AT TERSACE, MM CLAT 45 30 34 LONG 095 i9 ?u)

NOV., 1972 
13... -- — — mm .. .. ,^3 ,03

05331001 • KM 839.1 KuatHT STREET ST. PAUL (LAT 44 5b 40 LONG 093 Ob 19.01)

OCT., 1972
04... — .. -- .. .. .70 .. .10 

NOV.
15... -- -- -- — -. ,70 -- .06

DEC.
06... -- -- -- -- .. ,60 .. ,11

05331575 - UM630.3 InV£« (iftQVE BRIDGE CLAT 44 51 12 LONG 093 00 il)

NOV., 1972
01-30 -- — -- -- .. ,90 -- ,ii 

DEC.
01-31 -- -. -- -- .. .c?b .. ,30

05344981 - 0*796,9 MED wlNG DAM (LAT 44 36 36 LUNG 092 36 36)

NOV., 1978
01-30 — — — -- .85 -- ,lb 

DEC.
01-31 -- -- — -- .95 -- ,?2
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SPt- OIS- 018-
CIFK SOU/ED SOLVED CIS- D1S-
C.riN- SOLIDS SOLIDS SULVEO SOLVtO CULOP

TIME 
OATt

UUCT- 
Tc^HEK- UlS- ANCE 
»Tu«E CHAKGE (MJCHU- 

(L)EU I) (CFS) MHUS)

(KESI- ISUM OF SOLIDS 
DUE AT CONSTI- (TUNS 
IBO C) TUENTS) HEH 
(MG/L) (MG/L) UAY)

0537»)500 - MISSISSIPPI HlvEK AT xJniUNA, MINNESOTA (LAT

JA.M., 1975 
1 1 ... 12 JO

APH,

11...

17... 0655 
JU'JE 
27... 09(;0 

JULY 
25, .. 1200 

AUb. 
27... 17UG

OCT., 1972 
11... 1300 
11... 1305

OCT., 1972 
14... 1330

,0 20700 394 

«.0 59000 405

1?,5 62900 394 

22,0 25700 390 

*7.0 14500 353 

£5.0 27900 332

05«7bOOO « HERON LAKE OUTLET

13.0 8,3 
13.0 0,3 1000

06460600 - FLANDHEAU CHEEK

10.0 -- 1010

27ft 233 15500 

269 237 42900

272 ?41 46200 

2<*b 225 17000 

227 206 0090 

209 162 15700

NtAH HEHUN L»KE, MINN. (LAT

772 732 17. u

NEAR CAZENQVIA, MINN, (L.AT

712 706 — •

06402945 - HOC* RIVEH NEAR HARDwICK, MINN. (LAT 43

OCT.. 1972
14... Q93C

OCT.. 1972 
13... 1300

OCT., 1972 
13... 0930

9.0 14 692

06403000 - RUCK KIVEK

12.0 23 753

06403240 - KANARANZI CHEEK

6.0 7.0 634

452 426 16,1

AT LUVERNE, MINN. (LAT «3 39

492 U60 31.0

NEAR KANARANZI, MINN, (LAT

500 446 9.46

SOLIDS (PLAT- TUR- DIS- 
(TUNS INUM- HID- SOLVED 
PE« COBALT 1TY OXYGEN 

AC-FT) UNITS) (JTU) (MG/L)

44 03 20 LUNG 091 30 15)

,30 50 -- « 

,37 40

.37 40 

,33 40

.31 40 -- •-

,2* 20

43 46 10 LONG 095 16 30)

1.05 00

44 04 54 LONG 096 26 27)

,97 30

43 06 LONG 096 09 SO)

.61 50

15 LONG 096 12 03)

,67 20

43 30 00 LONG 096 07 12)

.66 40
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	OJS-
DI5- SOLVED NO*- SUOIUM 

ALKA- SOLVED MAG- CAR- DIS- AD- 
CAR. eiCAR. UNITY CAL- ME- HARD- BONATI- SOLVED SORP-

PH BUNATE bONATE AS CIUM Sluh *ES3 *U&u- SODIUM TIG*
CCQ3) (HC03) CACOS (CA) (*G) CCA,*G) MESS (MA) RATIO

DATE (UNITS) (f>G/L) (*G/L) C*G/L) (*G/L) CMG/L) (MQ/L) (MG/L)

291

05378500 - MISSISSIPPI rtlv£« AT *IN(JNA, MINNESOTA CuAT 44 03 10 LONG 091 3« 15) 

JAN,, 1973
11.,.

APR,

11...

1'...
JUNE
27...

25...
AUG.
27...

OCT., 1972
11...
11...

7.6

8.0

7.8

a.i

»,1
7,7

05475000 -

>_
7,9

0

0

0

0

0

0

. HfcRQN

_>
0

193

167

173

171

177

16?

LAKE OUTLET

mm

225

156

137

142

140

145

133

NEAR

mm

185

47

4t>

49

45

44

36

HERON

>•
110

16

17

16

17

17

14

LAKE, MINK

• .-
56

160

160

200

130

160

150

'. (LAT 43 48

mm

500

Z<3

40

55

42

35

20

10 LONG

• •
320

9.4

7.3

7.2

e.3

6.6

a. 4

095 16 30)

* m

40

.3

.2

.2

,3

.3

.3

»•
.6

06480600 • FLANDREAU CKEEK NEAH CAZENOVIA, MINN, (LAT 44 04 50 LUNG 096 <?6 27)

OCT., 1972 
14... 0,3 0 441 362 130 53 540 190 28 .5

0646294S - ROCK RIVER NEAR HARDMICK, MINN. (LAT 43 43 08 LONG 096 09 50)

OCT., 1972 
14. ,, 8,1 0 312 256 83 36 360 9<) 12 .3

06483000 • ROCK RIVEN AT LUVERNE, MINN. (LAT 43 39 15 LONG 096 12 03)

OCT., 1972 
13.,, 8.0 0 297 214 86 37 370 120 23 ,5

06483240 - KANARANZI CREEK NEAR KANARANZI, MINN. (LAT 43 30 00 LUNG 096 07 12)

OCT., 1972 
U,., 7,8 0 284 233 81 39 360 130 15 ,3
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DATE

DIS-
SULVED DIS- OJS- DIS-
PO" SOLVED CIS- SOLVED DIS- OIS- SOLVED CHS- DHGANIC
TAS- CHLO- SOLVED FLUO- SOLVED SOLVED MAN- SOLVtD MTRO-

PtSCtNT SIUM RIUE SULPATE RJOE 8URUN IRON 6ANESE SILICA 6EN
SODIUM (K) (CL) CS04) (M (8) CFfc) (UN) CSI02) (N)

C«G/L) (MG/L) (MG/L) (MG/L) CUG/L) (UG/L) CUG/L) (MG/L) (MG/L)

05378500 - MISSISSIPPI f«lvE« AT MINNESOTA (LAT 44 03 20 LONG 091 38 15)

JAM., 1973
11...

APR,

11...
MAY
17...

JUME

27...
JULY
25...

AJS.
27...

OCT., 1972
11...
11...

OCT., 1972
14...

10 2.2 11 31 .3 60

8 3,2 8,fl 53 ,3 40

7 2.5 10 51 ,4 70

' *.l 9.3 47 ,3 50

9 2,0 11 35 .3 70

11 2.1 9.5 21 .2 60

05U75000 - MfcHQN LAKE OUTLET N£AR MEHQN LAKE, MINN,

mm mm mm mm mm mm

15 5.1 52 330 .8 90

06480600 - FLANOREAU CHEEK NEAH CAZENOVIA, MINN,

10 5.0 20 230 ,5 150

400 150

«> 0

310 70

40 10

15

11

6.6

*.2

20 20 1.9

(LAT

•

0 10 0.3

43 46 10 LONG 095 16 30)

• -•
40 63

(LAT 44 04 54 LONG

40 130

mm

27

096 26 27)

24

06402^45 • ROCK RIVEN NEAK HAKOMCK, MINN. (LAT 43 43 06 LONG 096 09 50)

OCT., 1972
14...

OCT., 1972
13...

OCT., 1972
13...

7 3.6 13 110 ,4 70

06483000 « RUCK KlVtK AT LUVfe»NE, MlNN, (LAT

12 4,2 31 120 .4 60

06463240 - KANAKANZ1 C»£EK NEAU KANARANZI, MlNN,

8 3.3 20 1UO .4 90

20 1?0

43 39

11

15 LONG 096 12 03)

30 120

(LAT 43 30 00 LONG

30 160

12

096 07 12)

'.1

i

2.3

2.0



	MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

018- TOTAL 018- OIS- 013- DIS-
SOLVED KjtL- SOLVED SOLVED SOL- SOLVED
AMMONIA AMMONIA DIS» OIS" DAHL NITRITE ORTHO TOTAL VkD- ORTHO.
MT«0- NITRO" SOLVED SOLVED NITRO- PLUS PHOS" PHOS» PH05- PHOS"
OEN GEN NITRITE NITRATE 6EN NlTRATfc PHATE P«QRUS PHU«US PMORUS
(N) (N) (N) (N) (N) (N) (P04) (P) (P) (P)

DATE (MG/L) CMC/L) (M6/L) (M6/L) (M6/L) (*G/L> CM6/L) tuC/L) (»«/LJ (M6/L)

1.2

1.7

2.«

1.2

• 16

• 56

.17

.13

.14

•• .!«

.12

.26

05176500 • MISSISSIPPI rtlVER AT HiNONA, MINNESOTA (LAT HH 03 20 LONG 091 36 15)

JAN., 1973
11... •• •• •• •• ••

APR.
11... •• •• •• •• -•

MAY
17,., mm mm mm mm mm 

JUNE

27.,, •• •• •* •• •• 
JULY
25... •• •• mm mm mm

AUG.
27... •• •• mm mm mm

05475000 • HERON LAKE OUTLET NEAR HEHOM LAKE, "INN. (LAT «3 «S 10 LONG 095 16 30)

OCT., 1972 
11... .11 « .00 iO« 2.a .04 ,77 ,«2 — i2*
il... « mm mm mm mm ,01 « •• -* ••

06400600 - fLANDHEAU C«EtK NEAR CAZENOVIA, MINM. (LAT 44 04 54 LONG 096 26 27)

OCT., 1972 
14,,, •• •• — •• "• .16 •* t22 •• •"

06062945 • ROCK RIVtH NEAR HARD«ICK, MlNN. (LAT «3 «3 06 LONG 096 09 SO) 

OCT., 1972
14,,, mm mm .« .. .. 1,2 .. ,17

06463000 • ROCK RlvEK AT LUVERNE, Ml*N. (LAT <I3 39 IS LONG 096 12 03)

OCT., 1972 
13... .07 — .07 .66 2.1 ,73 .60 ,5« « .26

064S3240 • KANARANZI CRfcEK NEAR KANARANZI, MlNN. (LAT 43 30 00 LONG 096 07 12) 

OCT., 1972
11... mm mm mm mm mm .01 •• .19 -• •-
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BID-
SPE- D1S-
CIFIC SOLVED DIS-

DATE

DEPTH
UF

RESE«-
VOIM
(FT)

444500093150000

SEP.,
26...
26,,,

1973
9,4

• •

444912093110000

NOV.
09. ,
09, .

JUNE
21, .
21. ,

SEP,
25. ,
25, .

1972
6,3

--
1973

6.5
-•

6.7
-•

TEMPER-
DEPTH
(FT;

AT USE

DIS
SOLVED
OXYGEN

CARBON
DIOXIDE
CCU2)

(DEC C) (*G/L) (»G/L)

- ALIMA5NET LAKE

.1
9.4

17.5
mm

AT APPLE

10,2
• m

- BLACKhAM LAKE AT EAGAN

,5
6.3

.5
6.5

6,7
6.7

444733093120900 - 8QESEL

NOV.
02. ,
02. .

JUNE
19. .

SEP.
21...

1972
mm

mm

1973
• •

6,5

445026093065100 -

NOV.
02. ,
02. ,

JUNE
14. .
10. .

SEP.
13.,,

1972
••

6,1
1973

mm

4,5

7.7

444821093124500 •

OCT.
31. .
31. .

JUNE
13. ,
13. .

SEP.
18...

1972
• •
mm

1971
7.8

• •

7.2

445035093074600

NOV.
03. .
03. .

JUNE
20, .
20. .

SEP.
24..,

1972
6.2

• -
1973

9,r
7.5

,5
10

mm

,1

5.5
mm

20.0
m m

17.5
mm

11.7
11.7

6,3
6.2

11,4
9.0

VALLEY,

3.6
• •

VILLAGE,

1,1
mm

,1

7,5
mm

POND AT EAGAN VILLAGE,

6.5
mm

23.0

14,0

BURVIEW PARK PQND

.5
6.1

.5
4.5

,1

CEDAR

.5
7.5

.5
7.2

,1

6,5
mm

25.0
16.0

16.0

GROVE POND

6,0
mm

26.0
26,0

15.5

- DONALD80MS POND

.5
6.2

.5
9.0

.1

444500093095200 - FARQUAR

SEP.,
25... 
25...

1971
6.3

mm

.1 
6,1

6.0
••

21.0
••

16.0

• m

9,4

8,2

11.4

2.1
••

.0

.1

CHEM-
ICAL

OXYGEN
DEMAND

CUN- SOLIDS

PH
DUCT- ( RCSI-
ANCE out AT
(MICRO- 180 C)

(l-G/L) (UNITS) HHOS) ( M6/L)

SULVED
SOLIDS
(TONS
PfR

AC-FT)

MINN (LAT 44 45 00 LONG 093 15 00)

8.3
""

7.6
"

185
185

111
mm

.15
"

MINN (LAT 44 49 12 LONG 093 11 00)

• •
4.6

8.2
mm

>31
m9

8.3
mm

9.5
• •

7.4
"•

233
233

183
mm

103
192

MINN (LAT 44 47 33 LONG 093 12

mm

2.0

1.7

17

AT EAGAN VILLAGE, MINN (LAT

9.8
9.7

8.6
4.3

6,2

AT EAGAN

11.0
10.8

• •

,0

6.5

5.1
*•

.0

1.2

VILLAGE

,4
• •

.0
• •

.4

..
2.3

..
mm

5,2

, MINN (LAT

••
1.7

mm

mm

29

AT EAGAN VILLAGE, MINN (LAT

9.5
9,6

7.2
6.0

8.4

LAKE AT APPLE

16.0
••

10.4 
10.0

1,4
mm

.7

1.0

mm

1.9

2.9

4.1

VALLEY, MIN* (LAT 44

.1 20

7.5
mm

9.4

9.3

44 50

7.6
mm

9.9

8.2

44 48

8.5

10.2
•I •

8.3

44 50

8.0
• •

8.4
•i m

8.2

45 00

9.4

110
110

112

136

26 LONG 093

246
246

279
279

218

21 LONG 093

158
156

281
265

157

160
• •

135
mm

158
"•

09)

96
mm

98

98

06 SI)

178
..

198
m m

123

1J2 45)

, 118
mm

155
*"

114

.24
mm

.18
mm

.21
mm

.13
mm

.13

.13

,2«
• •

.27
..

.17

.16
mm

.21
• •

.16

35 LONG 093 07 46)

171
171

254

230

LONG 093 09

165 
165

116

164

,
145

52)

108
mm

,16

,22

,20

.15
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0 I S - 
8 0 L v t n

pf \iitr* ot'J- CIu* 
SC'LIOS If» CCA)

li»Tf (^U/L) (JTu) fl-XL)

444500093150000 - ALl*AGNET LA*E 

SEP., 1973

NOV.. 1972
i1 ',.,
09. ,,

JUME, 1973
21...
21...

SEP.
25...
35...

"1
mm

37
• •

31
--

"444733093120900

MOV,, 1972
02.. ,
02...

JUNE, 19/3
19...

SEP.
21...

20
..

8

12

445026093065100 - 8

NOV., 1972
02...
02...

JUNE, 1973
14...
14...

SEP.
13...

23
..

9
m m

8

* 33
• • ••

9 21
• • mm

50 24
-• •-

- BUESEL POO Al

3 11
-. ..

2 11

20 14

• URVIE* PARK POND

4 27
• • ..

4 35
-- ..

4 22

44U321093124500 - CEOAh GROVE POND

OCT., 1972
31...
31...

JUNE, 1973
13...
13...

SEP.
18...

66
-.

15
• m

1°

445035093074600 -

NOV., 1972
03...
03...

JUNE, 1973
20.,.
20...

SEP.
24., .

28
mm

t>

mm

8

U4450009309S200

SEP., 1973
25...
25...

16
• m

20 20
-• mm

20 IB
mm mm

50 13

DONALDSON'S PUNC

10 26
• • ••

3 28
.. ..

5 29

tJlS- DIS 
SOLVE') NQfc. SODIUM SULVEO 
"AG- CArt- DIS- AD- PO- 
NE- HAND- 6i>NATt SULVEO SUSP- TAS- 
SIU*1 'MtSS HAHl?" SODIUM TJON PfcRttNT SIUM 
(«G) (CA,M(.) M&S3 (MA) HATIO SOUIUM (K)

(i-.G/l) (J-WL3 (^G/L) t^G/L) (MG/L3

AT APPLfc VALLEY, KJNN (LAT 4« 45 00 LClNG 093 15 00) 

6.1 73 0 6.3 .3 15 5.6

1 EAGAN VILLAGE, MINN (LAT 44 49 12 LONG 093 11 00)

6.7
mm

8.5
mm

8.9
mm

120
..

87
.»

97
• m

EAGAM VILLAGE, KINN

3.2
• m

3.3

3.i»

41
mm

41

51

AT EAGAN VILLAGE, *1

11 ..

9.4
-.

10

AT EA(,AN

5.1
mm

3.7
-•

2.0

110
• m

130
--

96

11
_.

6
mm

1
'•

(LAT 44

6
..

0

0

NN (LAT

9
._

4
mm

0

1.4 .1
• • mm

2.3 .1
mm mm

1.8 .1
"

47 33 LONG 093 U

1.7 .1
._ ..

2.1 .1

2.5 .2

44 50 26 LONG 093

4.8 .2
• - _•

5.1 .2
.. ..

5.5 .2

VILLAGE, MINN CUAT 44 48 21 LONG 093

71
• -

60
--

43

9
• •

10
-"

5

) AT EAGAN VILLAGE, MINN (CAT

3.3
• •

4.4
••

4.0

- FARQUAR LAKE AT APPLE

20 15
-- •-

6.7
--

78
• •

88
••

89

VALLEY, MINN

65
•"

9
--

4
mm

ll

(LAT 44

0
""

a

5.0 .3
-_ _»

29 1.6
-- --

14 ,9

44 50 35 LONG 093

4.4 .2
•- ••

16 ,7
mm mm

11 .5

2
_.

5
mm

4
•"

09)

7
-•

6

8

06 51)

8
mm

8
• -

11

12 45)

13
--

49
mm

39

07 46)

11
-*

28
mm

21

3.8
mm

3.9
mm

4.8
"•

6.4
mm

6.5

8,7

3.0
mm

4.1
• -

3.8

2.2
--

3.5
--

2.8

1,7
*"

2,1
• •

I,'

45 00 LONG 093 09 52)

5.7 .3
mm mm

14
mm

7.0
**
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018- ClS- 
ti IS- TOTAL SOLVED SOLVED 

ALKA- SOLVED AMMONIA ORGANIC NITRITE NITRITE TOTAL ORTHO,
CAR- eicAR- UNITY CHLO- NITRO- NITRO- PLUS PLUS NITRO- PHOS-
BONATE 80NATE AS RIDE GEN GEN NITRATE NITRATE GEN PHQRUS 
(C03) (HC03) CAC03 (CD (N) (N) (N) (N) (N) (P) 

DATE (MG/L) (HG/L) (MG/L) (HG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (HG/L)

444500093150000 - ALIMAGNET LAKE AT APPLE VALLEY, MINN (LAT 44 45 00 LONG 093 15 00)

SEP., 1973
26...
26...

0
••

444912093110000 -

NOV. 1972
09, ,
09. .

JUNE 1973
21. .
21, ,

SEP.
25. .
25, .

0
••

0
mm

0
mm

444733093120900

NOV. 1972
02. .
02, .

JUNE 1973
1". .

SEP.
21...

0
• -

3

0

445026093065100 -

NOV. 1972
02, .
02. .

JUNE 1973
14. .
1". .

13|..

0
--

0
--

0

44462109312<*500 -

OCT. J972
31, .
31. .

JUNE 1973
13. .
13, .

SEP.
18...

0
mm

15
• •

0

44503b0930/«600 •

NOV., 1972
03...
03...

JUNE, 197J
2"...
20...

SfcP.
24. ,.

0
• •

0
-•

0

90
••

8LACKHAWK

131
mm

99
• -

117
— -

- BOESEL

42
mm

46

70

74
••

LAKE AT

107
mm

61
• •

96
"•

POND AT

34
mm

42

57

SUHVJtw PARK POND

126
mm

149
"-

121

103
mm

122
-•

99

11 .51
•- —

2.5 .04 .03
—— «• mm

3.0 ,00
• • -•

EAGAN VILLAGE, MINN (LAT 44 49 12 LONG 093 11 00)

3.1
• - •-

2.1, .27
-• mm

2.2 .65
-- mm

2.0 -- ,06
•- -• ••

2.3 ,01 .00
• • •«• ••

7.7 .01 .01
• - "• mm

EAGAN VILLAGE, MINN (LAT 44 47 33 LONG 09}

3.7
mm mm

4.2 .05

4.7 1,5

AT EAGAN VILLAGE,

15
• • ••

12 .06
—

14 .10

CEDAR GRCVE POND AT EAGAN VILLAGE,

75
• •

31
• •

46

62
mm

SO
mm

38

DUNALDSQN'S PONG)

65
-.

103
I* •

95

70
mm

84
mm

78

7.8
mm •-

45 .12
-. ••

23 .21

.93 « ,09
•• •• ••

1.1 ,00 ,00

2,0 ,06 .02

MINN (LAT 44 50 26 LONG

,02

1.4 .00 ,00
—

1,5 ,01 .00

2,7 .01
-• ••

2.6 ,01
• • --

6,5 ,03
-• ••

12 09}

1,2 ,07
•• -•

1.1 .05

3,6 ,03

093 06 51)

.01
• • -•

1.5 .00
..

1.6 ,00

MINN (LAT 44 46 21 LONG 093 12 45)

1,3 « .02
-• -- ••

2.5 .00* ,01
• • •- ••

1.4 .00 ,00

AT EAGAN VILLAGE, "HNN (LAT 44 SO 35 LONG 0

7.5
Ml* mm

25 .07
mm mm

15 .SO

.26 — .10
•• •- mm

.66 .00 ,00
-- -- -•

.47 .16 .12

1.3 ,00
-• ••

2,6 ,00
• • ••

1.6 ,01

M3 07 46)
1

' .46 ,04
! -• mm

,73 ,00

t

1,1 ,00

SEP.. 1973 
25... 3 60

UAKt AT AH»tE VALLEY, MINN (LAT 44 45 00 LONG 093 09 52) 

71 11 .09 3.9 .06 ,02 4,1 ,01
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DATE

DIS 
SOL 
VED- TOT*L 
PHOS" PMOS" FORM 

PHORUS PhQRUS (COL. 
CP) (P) PER

CMG/L) 100 ML)

IrtMfc- TOTAL IN- ORGANIC TOTAL TOTAL TOTAL
OIATE PHYTO- ORGANIC CARBON NITRITE NITRD- PMOS-
COLI- PLANK. CARBON IN BED PLUS GEN IN PHQRUS

MA- NITRATE BOTTOM IN BOT-
TEKIAC IN 80T. DtPOS- TOM Dt-
CC) PEP. ITS CN) POSITS

TON IN 8EO
(CELLS MA.
PER TEKIAL
ML) CG/KG) CG/KG) (MG/KG) (MiJ/KG) (MG/KG)

444500093150000 - ALIMAGNET LAKE AT APPLE VALLEY, MINN (LAT 44 45 00 LONG 093 15 00) 

SEP., 1973 
26!" .02 .16 6160 9900

444912093110000 - 8LACKHA*K LAKE AT EAGAN VILLAGE, wINN (LAT 44 09 12 LONG 093 11 00)

NOV.
09.
09. 

JUNE
21.
21. 

SF.P.
25.
25.

1972

1V73

,0" 

.02 

.03

.05 

.11 

.22

96 3bOO

t}6 410000

290 9000000 95 6.3 2000 156

U44733093120900 . 6QESEL POND AT EAGAN VILLAGE, ILAT HH u7 33 LONG 093 12 09)

NOV.
02.
02. 

JUNE
19. 

SEP.
21..

1972

1973

.06
• •

.07 

.03

.07

.10 

.25

B35 42 

07 16000

44S026Q93065100 - BURVlE>> PARK PuNO AT EAGAN VILLAGE, CL4T ua 50 26 LONG 093 06 51)

NOV.
02.
02, 

JUNE

SEP. 
13..,

1972

OCT.
31.
31 . 

JUNE
13.
13. 

SEP.

1972

1973

.02 

.02
• •

.00

.02 

.10 

.11

i«e 520

06 43000

226 1100UOO

- CEUAK GROVE PONO AT EAGAN VILLAGE, (LAT uti «e 21 LONG 093 12 45)

.02 

.0£ 

.02

.06 

.13
mm

.26

8*0 11000

45 740000

-" 7700uOO

44503509307U600 - OON»LDSON'S POND AT EAGAN VILLAGE,*INN CLAT «4 50 35 LONG 093 07 46)

NOV. 
03. 
03.

1972

1973
20, 
20. 

SEP. 
24...

.05

.02

.05 

.02 

.06

152 7

£u 120000

<!0 13000

4U45oo09Jo<f5200 - FAR&UA^ LAKE AT APPLE VALLfcY, MIKN CLAT uu a5 00 LONG 09i 09

SEP., 1973 
25. ,, .02 ,'t<* 635 7900CAO
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u E » r H
uf-

K E 5 fc •< • T E l» P E S -
v u i * r

U'AU (ri)

U4ii9riJ !*;50''S80

OCT., 1972
SO... ?5
30. ..

J-J-vR. 1973
14... ?7
14. , .

StP,
20,,, e <J
20...

y*j5i?jSo*i'-So7 i ^ o o

k* U v 1 9 7 c£ 
1C! , 1.6
10, ,

JV>N€ 1973
15,. A . 0

SEP.
1?... 1.5

1(4471769.4033100

MOV. 1972
14.
l u ,
14,
1".
}4,
14,

JUNE
19,
22.
22.
22.
22.
22.
22.
22.
22.
22,
22.
22.

SEP.
20.
20.
20.
20.
20,
20,
20.
20.
20.
20.
21.

. --

. "•
, mm

mm

• *"
mm

1973
. * *
. * *
• — —
, "—
, ..
. * "

mm

• »•

. ""

. »"
, "•

. ""

. 50

. mm

> ""

. ""

. ""
""*

, mm
mm

I *"
I ""•
.

444640093094700

NOV., 1972
01...
01...

JUNE, 1973
22...
22...

StP.
19... 4.5
19...
26...

444659093122700 -

OCT. 1972
26, , 1,6
?6, . m m

JUNE 1973
13. . 2.0

SEP.
18... 1.6

E. V T H A
(f r ) (u

n - Ms 1-1

.5
25

--
e.1

. 1
<!B

- HAUSE*

.5
i.e

.5

.1

. MQLLA*D

,5
10
20
30
40
50

8.1
5.0

10
15
20
25
30
3-5
40
45
50

.5

.1
5,0

10
15
20
22
25
30
40
50

••

• JEMSEN

,5
6,3

.5
6.9

. 1
4.5
..

Tukt
fcG C)

L4*t

6.5
mm

23.5
23.5

16.0
m m

POND

5.0
..

30.5

17.0

LAKE

4 , 0
4 .0
4.5
4.5
4,5
4,5

..
21.0
20.0
13.0
9.0
6,0
5,0
5.0
5.0
5.0
5.0

22.0

17.0
17.0
17,0
17.0
16.5
14.5
12.0
10.0
6.n
5.0
..

LAKE

6.0
..

19.0
18.0

15.5
m m

m m

uis-
SuLVEu
L X V G fc A,
(">G/l )

AT t A^A W

10. d
10.1

9.6
2.0

6.0
4.0

AT fc A (i A K

1U.1
..

is. e

4,8

AT t A U A ;M

a.o
7.7
7.7
T.6
7.5
7.3

8.3
e.6
a. 7
8.2
6.7
5.9
5.4
1.6
1.0
1.6
1.6
6.5

9.4
9,2
9.1
9.1
8.6
1.7
.8
.7
, a
.3
""

AT EA1>AN

9.6
9.8

9.1
6.3

9.1
8.4
""

CA*6D!v
rioxioE
CCuigl
C«WL)

VILLAGE, t

1."
>«

.0

..

1.9
..

VILLAGE,

5.6
m m

.0

7.9

VILLAGE.

6.5
..
..
..
..
..

m m

mm

mm

m m

mm

mm

mm

mm

BIO-
CuE"'-
ICAl.

OXVGFN
OfcHAND
C"G/L)

SPE
CIFIC
CON
DUCT-

PH ANCE
(HICHO.

(UNITS) MHOS)

DIS
SOLVED
SOLIDS
(StSI-
oufe AT
180 C)
(MU/L)

DIS
SOLVED
SOLIDS
(TONS
PER
AC-M)

,I\i- (LAT 44 49 23 LUNt 093 09 5»)

..
3.5

..

..

3,5
""

"^INN (LAT

6.0 215
220

10.2 180
255

8.0 205
290

142
mm

131
m m

136
..

.19
._

.18
mm

.19
""

44 51 23 LONG 0«3 07 14)

7.6 243 198
3,0 .. .. ..

10.5 172 150

8.0 7.5 290 183

MlMN (LAT

..

..

..

..

..

10

m m

mm

mm

mm

mm

m m

mm

mm

.27
..

.20

.25

44 47 17 LONG 093 08 31)

7.4 185
185

• - 18t
190
190
193

mm mm

170
170
185
185
185
190

-- 195

86
..
._
mm

mm

mm

mm

mm

mm

mm

mm

mm

m m

mm

, 1£
* —
m m

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

205 ••
215
235

.2

.3

2.4

2.5

8.8 172 116 .16

8.7 140 106 ,14
145

mm • -- 145
147

m m . 170
180
180

.. . .. 185 '

..
mm

mm

VILLAGE,

5.2
..

.1
m m

7.3
mm

m.

LANUHOVEN LAKE AT EAGAN VILLAGE,

.5
1.2

.5

. 1

8.4
..

23.0

12.0

..
10.3

16.4

10.2

9.4
..

.0

2.1

.
m

m

1INN (LAT

mm

5.9

25
mm

29
mm

mm

MINN (LAT

..
6.4

mm

13

• - 21 J
7.2 22!

""

44 46 40 LONG 09

7.5 199

!

1

j

jl 09 47)

156 .21
198

9.2 178
175

7.0 190
mm mm

mm

137
mm

149
«.
..

.19
• •>

.20
• •
.-

44 48 59 LONG 093 12 27)

7.4 275
-- 260

11.5 230

8.1 290

140
."

194

! 193

.19
mm

.26

.26
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PI8-
OIS- SULVEO NQN-
SQLVEO MAG- CA«- 

sus- TUB- CAL- ME- HA«D- SONATE 
PENDEO blO- CIUM SlUM NESS HAriD- 
SOLIOS ITY (CA) (MG) (CA,MQ5 NtSS 

DATE (MG/L) (JTU) (*(»/L) (MG/L) ("G/D (*G/L)

44492309J095800 - FISH LAKE AT EAGAN VILLAGE, MI** (LAT 4

OCT., 1972
30...
30...

JUNE, 1973
14...

SEP|"
20...
20...

106
• •

2

6
•"

445123093071400

NOV., 1972
10...
10...

JUNE, 1973
15...

SEP.
12...

SO
It m

32

13

444717093063100 -

NOV., 1972
14..
14..
14..
14..
14.,
14..

JUNE,
19.,
22..
22..
22..
22..
22..
22..
22..
22..
22.,
22..
22..

SEP.
20..
20.,
20.,
20..
20.,
20.,
20..
20..
20..
20..
21,.

1973

6
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

m m

mm

mm

mm

m m

10

1

444640093094700

NOV. 1972
01. .
01. .

JUNE 1973
22. .
22, .

SEP,
19, .
19. .
26, .

106
mm

24
m m

17
• •
mm

444659093122700 -

OCT. 1972
26, .
2«. ,

JUNE 1973
13. .

SEP.
16...

44
• -

6

6

2 26
-- ••

1 19

1 22
-- ._

- MAUSER PCND

5 30
mm mm

20 16

10 37

HOLLAND LAKE

3 22
— — — m

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

2 20

1 17
•
•
•
m

m

m

m

m

m

"

- JENSEN LAKE

5 24
• — ••

6 19
-• ••

7 23
• • -.
mm mm

LANGHOVEN LAKE

30 37
-• mm

10 24

10 42

9.6
..

9.2

10
""

AT EAGAN

10
..

4.4

12

AT EAGAN

4.1
mm

m m

mm

mm

mm

mm

mm

mm

mm

mm

m m

mm

mm

mm

mm

mm

6.0

7.7
mm

mm

mm

mm

mm

mm

mm

mm

m m

*"

AT EAGAN

6.6
mm

6.8
mm

9.3
-•
m m

AT EAGAN

9,9
--

7.9

9.5

110
..

65

96
"•

VILLAGE, MINN

120
..

65

1UO

VILLAGE, MINN

72
mm

mm

mm

mm

m m

mm

mm

mm

mm

mm

mm

m m

m m

mm

mm

mm

63

74

VILLAGE, *IINN

95
mm

84
mm

96
mm

mm

VILLAGE, MIM

130
>•

92

140

7
..

0

0
•-

(LAT

2
mm

0

1«
(LAT

0
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

6

9
•
m

m

m

m

-

•

•

•

"

(LAT

11
mm

7
m m

I
mm

•*

- (LAT

12
• •

0

7

SQDIU" 
Q1S- AD- 
SOLVED SOPP- 
SUUlUi TIUM PEHCtNT 
(NA) HATIO SOOIUM

4 49 23 LONt 093 09 58)

2.
_

3.

3.
•

44 51

2.
m

2.

3.

44 47

2.
a
.
m
m

m

m

m

m

m

m

„

.

.

m

m

.

2.

2.
•
•
•
.
•
m
-
•
.
•

44 46

3.
-

3.
•

3.
-
"

44 46

3.
«

5.

4.

0
„

1

2
•

23

5
.

0

2

17

0
•
•
.
.
m

m

m

m

m

m

m

m

m

m

m

m

5

5
m
m

m

m

m

m

m

m

m

"

40

1
•

9
m

9
m

m

59

8
-

a

5

t
.

.

t
-

1 4
• -•

1 7

1 7
••

OIS- 
SULVED 
PO 
TAS 
SIUM
(K) 

(MG/L)

2.7
„.

m m

2.5
•-

LONG 093 07 1<O

.
•

,

.

1 4
• ••

1 6

1 5

3.6
--

1.6

4.9

LONG 093 06 31)

§
_
.
.
.
.

.
m
m

m

m

,

m

m

m

m

m

,

.

m

m

m

m

m

m

m

m

m

"

1 6
* mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

m mm

1 6

1 7
- -
• •
• m

m m -

m m

— m
m m

m m

m m

m m

2.4
..
..
..
..
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

2.2

1.9
mm

mm

mm

mm

mm

mm

mm

mm

mm

m m

LONG 093 09 47)

,
m

,
-

,
•

"

LONG

<
•

,

.

1 7
• ..

2 9
• ..

2 6
• mm

m mm

093 12 27)

1 6
• .-

3 12

2 6

.6
mm

.6
mm

.4
--
• m

3.4
• •

3.6

5.4
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	DIS-
OIS- TOTAL SOLVED

ALKA- SULVED AMMONIA ORGANIC NITRITE NITRITE TOTAL
CAK. 6ICAR- LIMTV CHLO- NITRO- NITRO- PLUS PLUS NITRQ-

dPNATE dQNATE AS RIDE GEN GEN NITRATE NITRATE GEN
(CU3) (HC03) CAC03 CCL) (N) (N) (N) (N) (N)

DATE (*G/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MS/L) (MG/L) (MG/L)

4449230^3095600 - FISH LAKE AT EAGAN VILLAGE,

OCT.
30.
30. 

JUNE
1".
14. 

SEP.
20.
20.

1972

1973

120

92

119

98

67

96

5.6

6.0

.03 

.04

(LAT 44 49 23 LONG 093 09 56)

.64 -- .02 .71

.78 .00 ,00 .61

.67 .01 .01

T
.72

DIS 
SOLVED 
OHTHO, 
PHOS 
PHORUS
(P) 

CMG/L)

,10 

,01 

.00

445123093071UQO - HAUSEK POND AT EAGAN VILLAGE, MINN (LAT 44 51 23 LONG 093 07 14)

NOV. 1972
10, . 0 139 UU 3.1 — .85 -- .01 ,97
10. .

JUNE 1973
15. , 0 11

SEP,

- .. .. .. .. •- .. .. ..

* 93 1.5 .17 2.2 .00 .00 2.4 .01

12... 0 156 126 4.1 1.4 1.9 .00 .00 3.3 ,04

404717093083100 - HOLLAND LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 17 LONG 093 06 31)

NOV., 1972
14... " 102 63 5.1 - .71 ,00 .81 ,00
14...
11...
14...

JUNE"l973
10...
22...
22...
22...
22...
22, .,
22...
22...
22...
2?,..
22...

... .

... .

II I I
-. .

... .
mm m m

mm m m

mm m m

mm m .

... .

... .

... .

... .

... .

... .

.

.

:-
...........

22... 0 9u 77 4.1 .06 .69 .00 ,00 .75 .00
SEP.
2fi... 0 80 bfe u.7 .flu ,50 ,00 ,0 
20... - 
20... . . .
20...
20...
20...
20...
2"...
20...
20...
21...

<iuubuofl93o<>!47oo • J

^Ov., 1972

. • •

mm m

Ol .54 ,00

] :j .-i
.

. .. .II 31 I. .L| .- . ...- ...
fcN.-je*' LA*E AT EAGAN VILLAGE, "INN CL*T 4U ub 40 LONG 093 09 47)

01... 0 103 rtu o.O •- 1.6 -- ,01 1.7 .00
01 ...

JU^, 1973
. .. .. .- .. .. .

22... 0 93 7h 6.0 .07 1.9 .00 .0
2?...

St".
1 9 ... 0 11
1?..,
26...

u«4'»59fl93122700 - U*N

OCT., 1<*72

. .. .. -- .. .. .

5> 94 5.6 .05 1,7 .01 .0
> mm mm mm mm mm m

. -. ..

GHi.'Vfcii LAKE AT EAGAM VILLAGE, *INN (LAT UU ue 59 LONG

. .. ..
0 2.0 .00
. .. ..

1 1.7 .01
. .. ..

.. ..

093 12 27)

26... 0 l"o 121 e.7 -- .13 -• .12 • 3U .00
?*...

J •."<£. t«73
. .. .. .. .. -. •• .- _ ••

li.,, i2 oi 105 11 .07 l.U .01 .02 l.b ,0«
SEP.
1?... f> 167 137 7.6 .12 1.5 .00 .00 l.o ,02
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DIS
SOL
VED.
PHOS 

PHORUS
(p)

DATE (MO/L)

44492309)095600

OCT., 1*72
30... .02
30...

JUNE, 197)
14... .02
14. ,. •• 

SEP.
20... ,01
20...

445123093071400 -

NOV., 1972
10...
10...

JUNE, 1973
15... .02

SEP.
12... .07

444717093083100 -

NOV., 1972
14... .02
u...
l«...
14...
!«,.,
U...

JUNE, 1973
19..
22.,
22..
22..
22..
22..
22..
22..
22..
22...
22, ..
22,,, .00

SEP.
20, ., .00
20...
20...
20...
20..
20..
20..
20.,
20,.
20..
21,.

TOTAL
PHOS 
PHORUS
(P)

(MG/L)

- FISH LA

.02
mm

.05

.01

HAUSER P

.05
• •

.12

.10

HOLLAND L

.05
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

.01

.00
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

IMME
DIATE
COLI-
FORM 
(COL.
PER

100 ML)

TOTAL
PHYTO"
PLANK
TON 
(CELLS
PEH
ML)

IN
ORGANIC
CARBON
IN BED
MA
TERIAL
(G/KG)

(E AT EAGAN VILLAGE, MINN

92
••

87
mm

410
—

810
mm

940

190
mm

mm

mm

mm

mm

mm

mm

)NO AT EAGAN VILLAGE, MINN

816
• •

90

156

290
mm

7600

1100

mm

mm

mm

mm

kKE AT EAGAN VILLAGE, MINN

BIO
-•
mm

mm

mm

mm

mm

m

m

m

m

m

m

mm

mm

mm

mm

e

see
»-
mm
mm
m
m
m
"

»

mm

mm

520
mm
mm
mm
mm
mm

mm
mm
mm
mm
m
m
m
m
m
m
m

110

150
mm

mm

mm

mm

mm

mm

mm

mm

mm

233000

mm
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

m

m

m

m

m

-

ORGANIC
CARBON
IN BED
MA 

TERIAL
(0

(G/KG)

TOTAL
NITRITE

PLUS
NITRATE 
IN BOT.

DEP.
(MG/KG)

(LAT 44 49 23 LONG

mm
mm

——

""

mm
mm

(LAT aa

mm
mm

mm

mm

(LAT 44

m
m
m
m
m

mm

mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm

mm
.mm
•-

mm

mm

mm

mm

mm

mm

mm

mm

mm
mm

mm
mm

mm
""

51 23 LONG

mm

mm

mm

mm

47 17 LONG

mm
mm
mm
mm
mm
mm

mm
mm
mm
mm
•

m

m

m

m

m

m

m

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

TOTAL
NITRO
GEN IN
BOTTOM 
DEPOS

ITS (N)
(MG/KG)

093 09 5

mm
mm

mm
• •

mm

—

09) 07

mm

mm

mm

mm

093 06

m

m

m

m

m

m

mm

m

m

m

m

m

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

-•

TOTAL
PHOS
PHORUS

IN BOT 
TOM DE
POSITS
(MG/KG)

e)

mm
mm

——
""

mm
——

U)

mm
mm

mm

mm

31)

mm

mm

mm
mm
mm
mm

mm
mm
mm
mm

mm

mm

mm

mm
mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

mm

m m

mm

--

444640093094700 -

NOV., 1972
01...
01...

JUNE, 1973
22...
22...

SEP.
19...
19...
26...

.02'

mm

.01
• -

.01
mm
mm

JEN8EN L

.06
mm

.11
mm

.10
mm

mm

AKE AT

876
-•

66
mm

mm

mm

"

tAGAN VILLAGE

5400
mm

31000
mm

2400000
mm

4000000

(LAT 44 lit> 40 LONG 093 09 U7)

444859093122700 - LANGHQVEN LAKE AT EAGAN VILLAGE,

105 440

2,7 390

(LAT uu 46 b9 LONG 093 12 27)

92

OCT., 1972 
26...

JUME. 1973 
13...

SEP,

.01

.12

.05

.20

.23

230 

2^000



302
MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

SPE.
BIO- CIFIC

OEPTH CHEM. CON-
OF DIS" CARBON ICAL DUCT"

RESER- TEMPER. SOLVED DIOXIDE OXYGEN PH ANCE
VOIK DEPTH ATURE OXYGEN (C02) DEMAND (MICRO-

DATE (FT) (FT) (DEG C) (MG/L) (MG/L) (MG/L) (UNITS) MHOS)

444736093065200 - LAKESIDE ESTATE LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 38 LONG 0<

NOV. 1972
03. , — .5 6.0 11.0 2.1 •- 7.8 169
03. . — 4.2 -. 11.1 .. 3.2 — 169

JUNE 1973
20. . -- ,5 20.0 5,7 2.5 4.7 7.8 170
20. . .. 5.6 — 5.6

SEP,
13... » .1 19.0 8.4 .7 — 8.4 184

445042093094300 - LEMAY LAKE AT EAGAN VILLAGE, MINN (LAT 44 50 42 LONG 093 09

OCT., 1972
26... 7,2 .5 6.5 10.7 1.3 -- 6.3 335
26... — 6.6 -. 1C. 9 — 4.1 — 335

JUNE, 1973
12, ., •• ,5 24.0 13.2 .0 — 10.5 232
12... 6.0 6.0 22.0 10.1 -- .« — 232

SEP,
17, ., 6.1 .1 17,0 9.6 .2 16 9,1 262

444522093102600 - LONG LAKE AT APPLE VALLEY, MINN (LAT 44 45 22 LONG 093 10

SEP., 1973
26,,. « 4.7 20.0 -- 5,7 — 7,4 169
26... 4,7 .1 -- 7,6 -- 20 9,6

444643093090500 • MCCARTHY LAKE AT EAGAN VILLAGE, MINN (LAT 44 48 43 LONG 093

NOV., 1972
13.,. 3.2 .5 2.0 10.9 2.7 3.0 8.0 295

JUNE, 1973
21... 4.4 .5 19.5 7.5 .9 2.9 8.4 248

SEP.
26... 3,0 .1 17,5 7.7 .9 8.2 8.4 221

445115093062100 - SHANAHA* POND AT EAGAN VILLAGE, MINN (LAT 44 51 15 LONG 093

NOV. 1972
10. . 6.5 .5 5.5 12.4 .6 -- 6.2 120
10. , » 6.5 — 12. S — 10 >. 120

JUNE 1973
15, . 9,0 .5 24.5 7.6 .0 «- 11.0 120
15. . •"> 9.0 -- .0 « -- « 170

SEP.
12, . 4,u .1 22.0 10.5 .1 15 9.3 124
12, . -- u.O « — — -- -- 160

444652C93131000 - SLATER'3 ACHES P0*0 AT EAGAN VILLAGE, *INN CLAf 44 46 52 LONG 0

OCT. 1972
31. . -- .5 5.5 9.5 3,1 — 7.3 109
31. . •- 4.1 .. 9.5 -- 12 -- 109

JUNt 1973
19. . — ,b 20.5 10.2 .1 9.5 9.0 112
19. . >- 6.0 16.0 6.0 -- •• -- 210

SEP.
21... 3. « .1 12.0 5.9 8.1 3.3 7.1 132

444735093100900 - THOMAS LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 36 LONG 093 1

OCT. 1072
30, , -- .5 6,n 11.2 .3 -- 6.6 J63
30. . -- 6.0 -- 11.4 -- 16 « 190

JU^f 1<*73

11. . -- .5 £4.0 10.6 .0 -- 9,6 174
11, . -- 6.2 16.0 .4 -- •- -- 340

SEP.
14... 7.0 .1 16.0 7.6 .2 23 6.6 197

ii447«*50<*309b70r. - wROERKESS LAKE *T EAGAN VILLAGE, "I^N CLAT 44 47 45 LONG 093

OCT. 1972
30. . -- .5 6.0 U.O .1 -" 9.3 152
ifl. , -- 0.0 -- 12. t> •- 13 « 152

12. . -- -- 23.0 7,7 .0 -- 11.4 137
12, . -- V.6 17.0 .0 -- -• — 167

SEP,
IP... 7.5 .1 15.0 6.2 .4 27 0.5 140

DIS.
SOLVED
SOLIDS
CRESI-
DUE AT
180 C)
(MG/L)

»3 06 52)

132
mm

122
..

117

43)

178
mm

136
mm

176

26)

142
•"

09 OS)

160

163

120

06 21)

106
..

Ill
1 "

65
"

93 13 10)

104
• •

101
• «

90
t

0 09)

1

136

!
126
mm

130

09 57)

90
•"

04
..

109

DIS*
SOLVED
SOLIDS
(TONS

AC-FT)

.16

.17

.16

.24
• •

.19
mm

.24

.19
"•

.22

.22

.16

.14
• •

.15
• •

.12
»•

.14
• •

.14
• •

.12

.19
• «

.17
• •

.18

.12
••

.11
••

.15
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DIS
SOLVED

SUS- TUH- CAL- 
PENDED BID- CIUM 
SOLIDS ITY (CA) 

DATE (Mfi/L) (JTU) (MG/L)

««a738093065200 - LAKESIDE ESTATE L

NQV M 1972 
OS... IS 6 24
03.. i •• •• "•

JUNE. 1973 
20... 22 4 20
20...

SEP,
13... 9 4 22

445042093094SOO - LEMAY LAKE A

OCT., 1972 
26... 23 5 36
26.., -" ••

JUNE, 1973 
12.,. 4 3 14
12,..

SEP.
17, ,. t« ZO 22

444522093102600 - LONG LAKE A

SEP., 1973
26... 32 20 19
26,,. — "- •-

444S43093090500 - MCCARTHY LAKE

NOV., 1972
13... 8 3 39

JUNE, 1973
21... 6 2 30

SEP.
26... 3 2 25

445115093062100 - SHANAHAN POM

NOV., 1972
10... 39 7 10
10,,, •• •• ••

JUNE, 1973
15... 18 6 12
15...

SEP.
12... 20 10 11
12...

444652093131000 » SLATER'3 ACRES 1

OCT., 1972
31... 114 3 10 
31...

JUNE, 1973
19... 10 20 10 
19, ,, •• •• ••

SEP,
21.L 5 6 13

4447350931009QO - THOMAS LAKE

OCT., 1972
50... 94 30 17 
30...

JUNE, 1973
11... 26 30 19
11...

SEP.
14... 9 30 19

444745093095700 • MLOERNESS LAP

OCT., 1972
30... 96 6 17 
30... •- —

JUNE, 1973
12... 11 7 15
12...

SEP.
19... 16 20 16

DIS
SOLVED NON« SODIUM
MAG- CAR. 018- AD-
NE» HARD- BONATE SOLVED 8DRP- 
SIUM NESS HARD- SODIUM TION PERCENT 
(MG) (CA,MG) NESS (NA) RATIO SODIUM 

(MG/L) (MG/L) (MG/L) CMG/L)

,KE AT EAGAN VILLAGE, MINN (LAT 44 47 38 LONG 093 06 52)

6.1 85 18 2.9 .1 7
.. •• mm mm mm mm

6.4 76 0 2.4 .1 6
• • •• •• -• " "•

7.1 84 0 3.6 .2 8

r EAGAN VILLAGE, MINN CLAT 44 so 42 LONG 093 09 43)

13 140 13 11 .« 14
.. .. .- — "• "«

11 60 9 12 .6 24
.. .. .. -• •• ••

12 100 2 15 .6 23

T APPLE VALLEY, «INN (LAT 44 45 22 LONG 093 lo 26)

6.9 76 3 6.3 ,3 14
..

AT EAGAN VILLAGE, MlNN (LAT 44 48 43 LONG 093 09 OS)

12 150 7 3.5 .1 5

11 120 0 3.1 .1 5

11 110 0 2.9 .1 5

AT EAGAN VILLAGE, MINN (LAT 44 si is LONG 093 06 21)

5.1 46 1 2.9 .2 11
•• •• •• •• •• ••

2.7 41 0 2.8 .2 12
• • • • mm mm mm mm

5.6 SI 0 3.1 .2 11
.. .. .. .. ..

DIS
SOLVED
PO
TAS 
SIUM 
(K) 

(MG/L)

4.2
••

3.6
••

4.1

4.3
••

2.3
mm

4.9

4.3

«.7

2.5

2.9

4.6
mm

4.2
• •

4.5

ONO AT EAGAN VILLAGE, MINN (LAT 44 46 52 LONG 093 13 10)

3.4 39 7 1.9 .1 8

3.6 40 0 2.4 .2 10

4.2 50 0 2.9 .2 9

AT EAGAN VILLAGE, MINN (LAT 44 47 35 LONG 0<»3 10 09)

5.9 67 0 6.5 .3 16

5.<» 72 8 7.4 .4 17
•«" mm mm mm mm mm

6.6 75 2 6.3 .4 18

E AT tAGAN VILLAGE, MJNN (LAT <lu u7 45 LONG u93 09 57)

4.6 62 0 3.1 ,2 9

1*1 ^" 2 2.9 ,2 9
mm mm mm mm m m mm

«.2 57 o 4.1 .2 12

5.5

7.6

9.8

4.4
• •

4.6
• •

5.i

3.6

5.0

5.3
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013- OIS-
013- TOTAL SOLVED SOLVED

ALKA. SOLVED AMMONIA ORGANIC NITRITE NITRITE TOTAL ORTHO.
CAB. 9ICAR- LINITY CHLO- NITRO- NITRO- PLUS PLUS N IJ*0<1 '"**'
bONATE BONATE AS HIDE SEN SEN NITRATE NITRATE GiN PHORUS
(CU3) (HCim CAC03 CCL) (H) (N) (N) CN) (N) (P)

DATE (M6/L) (MG/L) (*G/L) CMG/L) (M6/L) («G/L) (*G/L) (MG/L) (Mfi/L) (MG/L)

444736093065200 - LAKESIDE ESTATE LAKE AT EAGAN VILLAGE, "INN (LAT 44 47 38 LQN6 093 06 52)

NOV., 1972 
03...
03...

JUNE, 1973 
20...
20...

e r a3Cr «

13...

0
• •

0
• -

0

62
- —

97
••

107

445042093094300 • LfeMAY

OCT., 1972
26...
26...

JUNE, 1973
12...
12...

SEP.
17...

0
«-

29
• -

5

444522093102600

SEP., 1973
26...
26...

0
••

444643093090*00 •

NOV., 1972
13...

JUNE, 1973
21...

SEP.
26...

0

0

0

445115093062100 -

NOV., 1972
10...
10...

JUNE, 1973
15...
15...

SEP,
12...
12...

0
• -

0
• •

0
"•

159
• •

26
••

114

- LONG

69
••

67
— -

79
••

68

LAKE AT

130
• •

71
••

102

LAKE AT

73
••

MCCARTHY LAKE

171

147

138

140

121

113

SHANAHAN POND

55
mm

63
• -

68
••

444652093131000 - SLATER'S

OCT., 1972
31...
31...

JU*E, 1973
19...
10...

SEP.
21...

0
mm

1
..

0

444735093100900 •

OCT., 1972
iP...
30, ,.

u... 
11 ...

S£P.
14. . .

P

17

0

39
..

52
..

6H

45
mm

52
mm

56
••

4.9
— -

4.4
••

5.1

..
— —

,09
••

.IS

EAGAN VILLAGE, MINN

17
••

19
-•

22

••
••

.OS
•-•

.16

APPLE VALLEY, MINN

15
••

AT EAGAN

6,2

3.5

2.6

AT EAGAN

3.2
mm

3.6
__

4.5
••

.4,5
••

1.1
•"

1.2
— ™

•"

(LAT 44 SO

.10
-•

1.1
•"

2.S

(LAT 44 45

4.6
••

VILLAGE, MINN (LAT 44

..

.07

.07

.66

.70

.93

VILLAGE, MINN (LAT 44

..
mm

.15
_„

.13
""

ACHES POND AT EAGAN VILLAGE,

32
..

44
..

53

7.7
mm

6.5
..

6.4

• THOMAS LAKE AT tAtiAM

81

43
V m

80

-*

e>3

72

15

14

16

..

..

.26
__

.96

1.6
mm

2.?
mm

2.7

"INN CLAT

1.0
_.

2.5
..

1.0

»
™"

.00
*"

.01

42

••
••

,00
••

.13

22

.03
•"

48

..

.00

.02

51

..
mm

.03

.00
"

44

..

..

.00
..

.07

.03
*"

.00
mm

.03

LONG 093 09

.13
••

.01
•"

.09

LONG 093 10

.03
••

43 LONG 093

.02

.00

.02

IS LONG 093

.00

.01
„„

.00

1.2
™

1.3
""

••

43)

.40
••

1.1
™"

2.8

26)

5,0
mm

09 OS)

.97

.77

1.0

06 21)

1.9

2.3

2.8

.25

,00

.01

,00
•I*

.00
• •

,03

.00
• •

.14

.01

.03

„
— „

.00

.01

46 52 LONG 093 13 10)

.32

.00
„.

,00

1.5
»„

2. a
..

2.1

.01
• .

.03
..

.12

VILLAGE, "INN (LAT 44 47 35 LONG d9J 10 09)

"-

.09

.65

444745093095700 • "UDfcHNfcSS LA*£ AT E»GAN VILLAGE, ""

OCT., 197^
30...
30... 

JUNE, 1973
12...
I?...

SEP.
I"...

0

0

0

el
""

64

74

66
""

*f

61

7.7
mm

b l!

6.7

..
••

.06

.46

3.2

3.0

5.1

mm

.00
mm

.01

iNiN (LAT 44 47

1.6
••

1.6

3.6

..
••

.02

.00

1

.06

.00

.10

45 LONG 093

.02•K

.op
""

.ob

.3.7

3.1

5.7

09 57)

2.0
-•

1.7
-mm.

«.l

.02

,00

.02

.10

.00
IP m

.02
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013. IMME- TQTAl IN- ORGANIC TOTAL TOTAL TOTAL
30L- OIAT6 PHYTO- ONGANIC CARBON NITRITE NITRO- PHOS-
VED. TOTAL COLI" PLANK- CARBON IN BED PLUS GEN IN PMORU3
PH03- PM03- FORM TON IN BED MA- NITRATE BOTTOM IN BOT-

PMORU3 PMORU8 <CQL. (CELLS MA- TERIAL IN 80T. OfcPOS- TO* DE-
(P) (P) PER PER TERIAL CC> DEP. ITS (N) POSITS .

DATE (MG/L) CMG/L) 100 ML) ML) CG/KG) (G/KG) CMG/KG) (MG/KG) (MG/KG)

4447330930*5200 - LAKESIDE ESTATE LAKE AT EAGAN VILLAGE, MINN (LAT 44 47 38 LONG 093 06 52)

NOV., 1972
03... .04 .30 72 410 
03... -• « "• -• "

JUNE, 1973
20... .02 .06 3* 6100
20,., — — •" — — 

SEP.
13... .01 .10 B4* 200000

445042093094300 - LEMAY LAKE AT EAGAN VILLAGE, MINN (LAT 44 50 42 LONG 093 09 43)

OCT., 1972 
26,,. ,01 .06 BIO 3400 « « — — "•

JUNEj*1973
12... .01 .04 88 47000
12. .. — .. .- 

SEP.
17.,, ,04 .16 840 6600000 —

444S22093102600 - LONG LAKE AT APPLE VALLEY, MINN (LAT 44 45 22 LONG 093 10 26}

SEP,. 1973
26,,, .03 .25 -" •• •- -- •- -• •- 
26... — « 520

444643093090500 - MCCARTHY LAKE AT EAGAN VILLAGE, MINN (LAT 44 46 43 LONG 093 09 05)

NOV., 1972
13... .03 .04 HI 110 

JUNE, 1973
21... .03 ,05 613 2500 -- — » » 

SEP.
26... .02 ,09 -- 740 -- — — » »

445115093062100 - SHANAHAN POND AT EAGAN VILLAGE, MINN (LAT 44 51 15 LUNG 093 06 21)

NOV., 1972
10... — ,05 64 6300 — -- — — — 
10... -- -- -- — •- -- -• •• ••

JUNE, 1973 
15... .00 ,06 20 210000 — — — -- —
15,,, •• •- •• mm mm mm mm mm mm

SEP. 
12. ,, .03 .12 B33 5200000 — — — » ..

444652093131000 - SLATER'S ACRES POND AT EAGAN VILLAGE, MINN (LAT 44 46 52 LONG 093 13 10) 

OCT., 1972 
}»••• •« .04 B36 Z \

JUNE," 1973 

I'm «08 .25 15 540000 -- » .. .„ „„
SEP"'

21 '» tl* .20 640 190

444735093100900 - THOMAS LAKE AT EAGAN VILLAGE, MINN (LAT 44 «7 35 LONG 093 10 09) 

OCT., 1972

JUNE," 1973
I}"' •"* «15 Bits 1000000 

SEP.""

14t " ' 00 - 18 B55 1*000000 .1 196 2.7 «050 60 
4U47U5093095700 - WILDERNESS LAKE AT EAGAN VILLAGE, "INN (LAT UU tt? 45> LONG 093 09 57)

OCT., 1972
30 >i> >0* .05 08 7UOO -- .. .. ... ..
30 "« 

JUNE, 1973
12... .01 .08 85 870000 •- -• -. .. .. 
12...

SEP.
19..I '01 .13 6130 13000000
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05062000 BUFFALO RIVER NEAR DILWORTH, MINN.

SUSPENDED-SEDIMENT DISCHARGE, MATE* YEAR OCTOBER 1972 TO SEPTEMBER 1973 

JANUARY FEBRUARY MAHCH

DAY

1
2
3
4

7
8
9

10

11
12
13
lu 
is

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
0
9

10

11
12
13 
lu
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE 

(crs)
20
19
19
19
18

18
18
17
17
16

16 
16 
IS 
IS 
IS

14
14
14
14
14

14
14
14
14
14

14
14
15 
15 
IS 
15

MEAN
CONCEN. SEDIMENT 
TRATION DISCHARGE 
CMG/L) (TONS/DAY)

APRIL

MEAN
DISCHARGE

CCFS)

140
130
122
116
112

109
103
96
92
68

66
82
80
78
77

77
81
67
87
87

93
99

108
112
106

104
100
94
90
67

MfcAN
CONCEN.
TRAJION
(MG/L)

103
72
S3
45
45

45
39
36
37
"

mm
mm

mm

mm

"

__
mm

mm

mm

"

51
39
36
63
36

25
36
_.
..
«.

SEDIMENT
DISCHARGE
(TONS/DAY)

39
2S
17
14
14

13
11
9.5
9.2
-"

.
m

m

m

"

• *

mm

mm
mm
""

13
10
11
21
11

7.0
9.7
mm

mm

mm

MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE

(CF8) CMG/L) CTONS/DAY)

15
15
15
15
15

15 mm

15 
15 
15 — »-
15

15
15
15
15
15

15
15
15
15
16

16
16
16
17
17

16
19
20

MAY

MEAN
MEAN CUNCEN- SEDlMtNT 

DISCHARGE TRATIUN DISCHARGE 
CCFS) CMG/L) (TONS/DAY)

82
76
74
75
70

64
63
61
59
57

60
65
73
64
85

61
76
74
66
63

61
gg 
56
56
57

60
61 
63 
6U 
60

224 37

MEAN
DISCHARGE

CCFS)

21
24
27
30
34

40
45
51
60
6B

60
9b
110
130
125

170
195
205
195
160

170
160
160
175
190

195
165
160
172
163
151

MEAN
DISCHARGE

CCFS)

54
51
46
43
40

36
42
4*
41

35
35
32
29
26

24
24
30
33
40

4i5

4iO
3J9
315

27
26

MEAN
CONCEN.
TRATION
CMG/L)

mm
mm

mm

mm

•"

.„

mm

mm

mm

•"

..

mm

-.

33
56

56
34
20
19
15

16
16
23
26
29

32
46
45
41
45
69

JUNE

MEAN
CONCEN
TRATION
CMG/D

__
..
..
..
••

..
-«
mm

""

- —

--

69
.«
•"

__
..
..
..
••

"

..
--
"•

mm
mm

SEDIMENT
DISCHARGE
CTONS/DAY)

„
mm

mm

mm

..

.„

..

mm

mm

••

„.
mm

mm

12
20

26
16
11
10
7.3

7.3
7.6
9.9

12
15

17
23
22
19
20
28

SEDIMENT
DISCHARGE
CTONS/DAY)

„„
mm
mm

mm

•"

..

..

".

™.

,.„

mm

6.0
..
••

..

.-

..
-.
•"

--

..
mm

""

mm
mm

214
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SUSPENDED-SEDIMENT DISCHARGE, wATEk YEAR OCTOBfcH 1072 TO SEPTEMBER 1973 

JULY AUGUST SEPTEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
11
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE 

(CFS)

23
25
25
21
20

19
17
15
20
19

22
27
28
25
23

20
20
19
17
16

14
17
19
21
21

24
31
34
35
35
35

MEAN

TRATION
SEDIMENT
DISCHARGE
(TONS/DAY)

67 3,6

26
25
21
24
30

29
25
24
21
21

20
22
22
IB 
16

IB 
19 
22 
22
24

25
23
21
21
20
20

MEAN
MEAN CUNCEN-

DISCHARGE TKATION DISCHARGE
CCFS) (*G/L) (TUNS/DAY)

34
32
29
26
25

96 5.4

3.2

MEAN
DISCHARGE

CCFS)

31
46
73

126
152

150
143
143
152
165

169
168
163
156
150

142
133
121
112
103

102
101
97

107
129

149
159
166
170
171

MEAN
CONCEN
TRATION
(MG/L)

..
mm

mm

115
BO

70
72
74
72
70

67
63
60
49
38

34
35
37
3B
40

SB
69
73
70
56

46
40
37
35
35

SEDIMENT
DISCHARGE
(TONS/DAY)

mm

mm

mm

39
33

26
2B
29
30
31

31
29
26
21
15

13
13
12
11
11

16
19
19
20
20

19
17
17
16
16

DATE

AUG. 
08...

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TYPE TIME

1135

NUMBER
OF
SAM*

PLING
POINTS

00063

INSTAN.
TANEOUS

DIS
CHARGE
(CFS)
00061

BED
MAT,
FALL

DIAM.
X FINES

THAN
.062 MM
80158

BED
MAT,
FALL

•DIAM.
% FINER

THAN
.125 MM
60159

BED
MAT,
FALL

DIAM.
X FINER

THAN
,250 MM
80160

BED
MAT,
FALL

DIAM.
X FINER

THAN
.500 MM
B0161

BED
MAT.
PALL

DIAM.
X FINER

THAN
1,00 MM
80162

BED
MAT,

SIEVE
DIAM.

x FINER
THAN

2,00 MM
80169

METHOD
OF

ANALY
SIS

22 77 91 94 96 98 99



308 MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

05062500 WILD RICE RIVER AT TWIN VALLEY, MINN.

SUSPENDED-SEDIMENT f>l*CHARGE. WATER YEAR ncTOBE" 1972 TO SEPTEMBER 1973 

JANUARY FEBRUARY

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
20
29
50
31

D*Y

1
2
3
(I
5

6
7 
fl 
9

10

11
12
is
14
15

16
17 
10 
19 
?0

?2 
?3 
?4 
25

?6 
?7 
?6 
29 
50 
11

MEAN
DISCHARGE 

<CF8)

34
34
34
34
35

35
35
35
36
36

36
36
36
36
37

37
37
37
38
38

39
39
00
41
al

00 
oo 
oo 
4o 
40 
oo

MEAN
CONCEN- SEDIMENT 
TRATTON DISCHARGE 
(MG/L) (TONS/DAY)

APRIL 

MEAN

DISCHARGE
(CFSJ

260
254
200
a?7
226

210
211 
198 
190 
1*2

175
166
166
158
169

1*5 
1*6 
1*0 
1*5 
201

208
254
206
202

2?9
215

SEDIMENT 
TRATION DISCHARGE 
fMG/L)

90
79
70
50
53

70 
U3 
33

63

36
32

3*
up 
23
17

MEAN
MEAN CQNCEN. SEDIMENT 

DISCHARGE TRATION DISCHARGE
CCE8) fMS/L)

ao 
uo 
uo 
uo 
uo

39
39
39
39
39

38
38
30
30
36

39
39
39
ao 
ao

oo 
01 
01

43

MAY 

MEAN
MEAN CQNCFN- SEDIMENT 

DISCHARGE TRATION DISCHARGE
fCFS) fMC/L) fTONS/r>AY)

1*0 
170 
162

DISCHARGE

MARCH

MEAN 
CONCEN 
TRATION 
CM6/L)

SEDIMENT
DISCHARGE
(TONS/DAY)

04
44
44
"3 
«3

96
170
230

3?0 
400 
530 
540 
S60

470
400
350
320

290 
2*0 
2*0 
280 
290

310 
330 
320 
3<><l 
306 
276

MEAN 
DISCHARGE

191
143
98

236
226

173
205
236
201
139

166
239
266
264
250

23S
214
165
110
107
103

JUNE

MEAN 
CONCEN 
TRATION 
(M6/U

165
170
140
500
342

252
260
255
190
120

130
181
201
200
196

197
191
143
90
08
77

SEDIMENT
DISCHARGE
(TONS/DAY)

156
164
150
162

1*8 
250 
25a 
233 
213

20? 
198 
1« 5 
167 
170

159 
167 
1*0 
1«?1 
186

1*2 
177 
169 
1*2 
15a 
log

?5 10

n

109

114
IP*
97

i>o 
15 '
"'<! 
'"i 

on

1'ih

134

129
150
151
135

10 2.6



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 
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DAY

20

21
22
23
24
25

26
27
?e
29
30
31

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 
JULY AUGUST SEPTEMBER

MEAN 
DISCHARGE

(CFSi

MEAN
CQNCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY)

1
2
3
4
5

6
7
S
9

10

11
12
tl
t"
15

16
17
13

118
1)4
109
105
100

99
94
96
94
93

94
79
72
67
65

62
56
51

SI

46
02
44
47
48

56
64
67
74
81
81

10 1.4

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFSJ (MG/L) (TONS/DAY)

84

8U 
81 
81 
81

86
94
88
94
90

93
«4 
93
93
94

93
88
87
84
77

81
79
70
67
69

69
67
70
70
60
67

5.?

1.7

MEAN
DISCHARGE

(CF3)

213
7«2
1230
1560
1470

11«0
10«0
960
915
886

858
830
786
7«7
711

672
635
596
560
532

5?2
537
563
560
620

771
789
763
721
674

MEAN
CONCEN
TRATION
(MG/L)

..
6«5
538
663
285

1«4
142
126
126
1?6

129
127
116
100
«4

80
75
70
7«
»3

86
85
93
105
121

148
44
«5
73
67

SEDIMENT
DISCHARGE
(TONS/DAY)

..
1?90
1790
2790
113«

063
394
327
311
301

299
885
246
210
180

IS?
129
113
112
119

121
123
141
159
203

308
200
175
142
12?

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

AUG. 
OB...

TYPE TIME

0940

NUMBER
OF

SAM
PLING
POINTS

00063

INSTAN
TANEOUS

DIS
CHARGE
CCF3)
00061

BED
MAT.
FALL

DIAM.
X FINER

THAN
,062 MM
80158

BED
MAT.
FALL

DIAM.
X FINER

THAN
,125 MM
80159

BED
MAT,
FALL

DIAM,
X FINER

THAN
.250 MM
80160

BED
MAT.
FALL

DIAM.
X FINER

THAN
,500 MM
60161

BED
MAT.
FALL

DIAM.
X FINER

THAN
1.00 MM
80162

BED
MAT.

SIEVE
DIAM.

X FINER
THAN

2.00 MM
80169

METHOD
OF

ANALY
SIS

92 IS 79 97 100 svw



310 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05131500 LITTLE PORK RIVER AT LITTLEFORK, MINN.

SUSPENDED-SEDIMENT DISCHARGE, ^ATE« YEAR OCTOBER 1972 TO SEPTEMBER 1973

JUNE

DAY

MEAN
DISCHARGE

CCPS)

1
2
3
«
5

6
7
a
9

10

11
12
13
11
15

16
17
18
19
20

21
22
23
?4
25

26
27
28
29
30
31

1900
1650
1UUO
1270
1160

1060
1020
975
913
B5o

796
73<4
634
653
715

664
1250
1520
1630
1760

2230
3060
3650
3670
3350

2960
2600
2220
1910
1660

• •

0
102
60
410

37

32
26
27

35
00
03
51

74
166
215
168
116

78
53
37
30
24

MEAN 
CC.1NCEN- 
TRATIUN DISCHARGE 
(M<J/U (TONS/DAY)

0
usa
233
137
116

93
73
71

189
242

406
1390
2120
1660
1050

623
372
222
155
108

MEAN
DISCHARGE

(CFS)

1040
1300
1260
1230
1230

1200
1150
tito
1160
1080

1900
2230
2JBO
2250
2000

1750
1520
1330
1180
1050

961
897
927
1050
1160

1590
23SO
2660
2500
2130
17BO

CONCEN-
T*ATICIN
(MG/L)

20
19
I 1*
It
7

10
15
13
14
16

22
26
31
32
26

23
18
15
18
14

7
5
5
6

10

20
42
63
57
40
27

DISCHARGE

60 
69 
65 
«b 
23

42
47
39
05
64

113
169
199
194
151

109
74
54
57
40

16
12
13
17
31

86
270
452
385
230
130

MEA1 * 
DISCtiA

(era

150JC 

102(
93<

MEAN 
CONCEN. 

RGE TKATIUN 
) (MG/U

21 
17 
15
15.
••

SEDIMENT 
DISCHARGE 
(TONS/DAY)

65 
59 
06 
41
-•

858
796
700
690 -- • -
641 •• ••

607
576
528
484 -- --
446 "" mm

440 -- -•
437
543
755

1050

1240 32
1350 33
1440 33
1370 30
1260 27

1220 25
1630 30
2380 66
2580 93
2490 B4

107
120
126
111
93

62
132
424
646
565

DAY

1
2
3
4
9

6
7
B 
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TEMPERATURE (DEC. C) OF WATER , HATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(ONCE-DAILY)

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

2
2
4
4
4

S
5
4

.
6
6
B

10

10
8
7
7
7

6
6
S
5
9
»

,0
.5
.5
,5
.0

.0

.0

.5

..

..

mm
mm

mm

mm

•"

mm

.0

.5
,0
.0

,0
.0
.0
,0
.0

.5

.0
,0
.5
.0
»•

8
B
9

11
•

9
10
13
12
12

11
10
10
12
12

It
13
14
16
17

IS
.
•
.
•

15
14
15
15
15
16

.0

.0
,0
.5
"•

.5

.5

.0

.0

.0

.0
,0
.0
.0
,0

.5

.0

.0

.5

.0

,0
..
..
..
••

.0

.5

.5

.5

.0
,0

.

.
18
17
•

.

.

.
V

•
.
.
.
*
"
.
•
»
.
•

17
16
19
21
22

21
IS
17
16
18
•

..
mm
.0
.0
••

...

..

..

..

..

mm
mm

mm

mm

mm

mm

mm
mm

mm

mm

.5

.0

.0

.0

.0

.0

.5

.5

.0

.0
••

1 19
17
20
19
19

24
*
.
.
•

.
24
.
.

i •

.
•

f •

•

.

.

.
•
•

22
.

! 21

i »»
! 19

.0

.5

.0

.5

.0

.0
mm
..
..
"•

..

.0

..

..
•"

..

.»
• «
.«
••

..

..

..
m .

• •

.0

..

.0

.0
,0
.5

19
19
20
20
•

22
23
.

21
19

19
20
20
20
20

.

.

.

.
•

.

.

.
20
"

.

.

.

.
23
»

.0

.5

.5

.0
••

.5

.0

..

.0

.5

.5

.5

.0

.5

.0

..

..
".
mm

••

..

..

..

.0
""

..

..

..
V.

.0
• •

22
21
20
19
IB

17
16
15
IS
16

16
.
.
.

13

.
»
•
•
•

.
to
.
.

13

13
11
12
13
12
-

.0

.0

.5

.5

.5

,5
.5
.0
.0
.0

.0
• •
..
• «•
,0

..
••
•"
••
mm

mm

.0
mm
">
.0

.0

.5

.5

.0

.0
••
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Mt AN 
OI3CHASGE

1910
1U60
1 140
H91

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

715
5^5
(489
116
364

324
315
305
303
388

454
4U6
396
352
324

301
301
301
29t>
2*7

2B3
315
687
1280
1510
1570

JULY 

Pit 0N

69 
50 
37 
2« 
17

14

19

filSOmGE, *.ATt* YEAR OCTuBfcK 1972 TH StPTtwBfcW 1973 

At. tu^T

41

27

C C F S )

1600
1570
1280

7^6 
700 
703 
999

20 
?0 
?5
t>0 
65 
t>2

15
17
46

207
265
263

1970 
189u 
1750 
1460

11SO 
971 
«12 
693
564

516
4un 
423 
385 
362

339 
32? 
306 
298 
289 
283

50

25

35
45
35
21
27

hi 
77 
67
54

20

16
12

PISCHAKC.E 
(TLlNS/OAlr )

216
20i

74
53

83

Oh 
UQ 
72

276
410

255
173

21

12

Mfc AN
OJSOAPGE

CCFS)

329
b50
1330
2140
2340

2210
IblO
1 1 10
1 100
«8S

7«0

539
"73
425

385
354
327
307
286

263
332
446
588
783

1040
1260
1310
1250
1120

CUNCEN.
THATlUN
CMG/U

14
25
54
90

100

80
52
30
19
Ib

17

..
• m

13

..

.-
-.
--
--

•i m

10
..
..
15

19
21
21
16
15

StOIMtNT
DISCHARGE
(TONS/DAY)

12
Uti
194
520
632

"77
254
114
56
u3

34

_.
mm

15

•I V

•i m

m m

mm

"

._

9.0
..
..

32

53
71
74
54

45

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET, S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TYPE
DATE

AUG. 
07...

TIME

1645

NUMBER
OF

SAM
PLING
POINTS

00063

INSTAN
TANEOUS

DIS
CHARGE
(CFS)
00061

BED
MAT.
FALL

DIAM.
% FINER

THAN
.062 MM
80158

BED
MAT.
FALL

DIAM.
% FINER

THAN
.125 MM
80159

BED
MAT.
FALL

DIAM.
% FINER

THAN
.250 MM
80160

BED
MAT.
FALL

DIAM.
% FINER

THAN
.500 MM
80l6l

BED
MAT.
FALL

DIAM.
% FINER

THAN
1.00 MM
80162

BED
MAT.
FALL

DIAM
% FINER

THAH
2.00 MM
80169

BED
MAT.
FALL

DIAM.
% FINER

THAH
k . 0 0 MM
80170

METHOD
OF

ANALY
SIS

737 39 73 93 SVW



312 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA

05132000 BIG FORK RIVER AT BIG .FALLS, MINN.

SPECIFIC CONFiUCTANCt (MICROMHOS/CM AT 25 DEG. C) , WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

OCTOHtR DECEMBER 

MAX MIN

JANUARY 

MAX MIN

FEBRUARY 

MAX ' MIN

MARCH

MIN

1
a
3
4
b

t>
7
a
9

10

1 1
12
13
14
Ib

16
1?
Id
19
20

21
22
23
24
2b

26
27
28
29
JO
Jl

190
190
19U
196
19b

20b
202
?02
2J2
20b

205
2U5
POO
19?
19b

19b
19b
19b
196
200

20U
?08
208
200
200

200
^00
200
200
20b
20b

1S9
IRH
188
188
] Pb

191
1QH
197
206
205

2ns
200
195
197
I9b

lib
195
195
196
197

200
200
2flO
2(H)
200

200
200
200
200
200
205

205
205
205
20b
205

205
20b
202
200
200

200
200
198
200
200

2u2
202
210
21S
220

220
220
222
225
230

230
235
235
238
240
-__

205
205
205
205
205

205
200
200
200
200

200
195
198
198
200

200
200
200
210
215

220
220
220
222
225

230
230
235
234
238
___

245
250
255
260
260

268
275
280
2H2
288

?92
298
300
300
302

300
300
305
305
300

300
300
310
310
——

___
___
——

——

240
245
250
255
255

260
268
270
27«
?82

285
292
295
300
299

300
300
302
302
300

300
300
300
310
——

___
——

--_

——
——

-__

310
310
310

310
310
310
310
315

315
315
315
31H
318

318
315
315
315
312

312
312
310
310
315
315

——

——

_--
——
310
310
310

310
310
310
310
310

315
315
315
318
318

316
315
312
315
312

312
310
310
310
312
315

318
320
320
320
——

--_

——

——

--_
325
325
325
325

325
325
330
330
335

335
335
335
335
335

335
332
332
——
——
——

314
320
320
320

---

__-
325
325
325
325

325
325
325
330
330

335
335
335
335
335

335
332
332
——
——

334
334
335
335
335

336
338
339
340
340

3*0
340
338
335
322

302
238
200
190
190

190
193
196
195
195

196
195
191
180
——
_-_

332
332
333
335
335

336
338
339
340
340

340
338
336
322
302

240
200
189
188
190

190
190
193
195
195

194
191
181
180
——
——

AUGJUJST SEPTEMBER 

MAX MIN

9
10

1 1
12
13

16
i 7
Id 
19

el 

23 

2b

26
27

JO 
Jl

1 7b 
172

-_-

-_-
-_-
——

-_-

-_-
-_-
—

-_-
-_-
-_-
-_-
—

---

-_-
—
— « —
-_-
I7b
168
168

168
168

If 8

) 70

172
-_-

181
181
182
183
183

188
192
197
192
192

170
161
161
161
162

16J

167
172
17 1
17*

181
18 j
182
i 78

178

1 77
-__

1^8
1S8
1S4
162

175
181
181
182
183

183
188
191
192
1 72

160
] 60
161
161
161

162
104
Io7
171
172

1 79
181
179
1 78
177

1 72
___
Ib8
158
IbH
Ib9

170
172
1«0
1H2
182

186
192
195
196
198

___

___

——

___

___
——

___
___
--_
___
——

___
_-_
___

___

165
172
172
1«0
182

182
186
192
195
198

___
-__

——

_-_
--_
___
___
——

— — _

___
___
——

___

--_
--_

___

171
171
175
180

182
188
198
200
203

213
216
220
220
210

202
201
199
200
208

218
218
222
230
230

230
230
208
175
157
156

171
170
171
175

181
184
188
199
200

205
210
21«
210
202

201
199
199
199
200

207
216
216
224
230

230
210
175
Ibb
155
156

156
159
160
162
162

180
180
152
147
147

152
151
155
162
——

——
——
___
——

--_

——

——

——

156
155
160
160
162

162
154
146
147
147

147
151
151
155

---
I ——

__-
——

_--

——

——
t --~

——
i ——
1 — ~

——
——
215
150
164

172
183
184
185
188

188
188
192
194
197

201
?0b
_-_
_-_
——

226
226
222
172
165

——
——
——
_--
——
——

——
——
150
149
149

164
173
183
184
184

188
188
188
190
194

198
201
——
___
——

226
226
175
165
160

——
——
——



MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

05288500 MISSISSIPPI RIVER NEAR ANOKA, MINN.
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QUALITY DATA, MTF.R YFAR OCTOBER 1972 TO SEPTEMBER 1973

DATE 

NOV.

DTS-
SOLVFD
ALUM
INUM
(*LJ

(UG/L)

TPTAL
ALUM.
INUM

(AL)
CUG/L3

DIS
SOLVED
ARSENIC

(AS)
(UG/L)

nis-
SOLVEri
BARIUM
(BA)

(UG/L)

DTS-
SdLVFO
BERYL-
LIUM
(BE)

(UG/L)

TOTAL
BERYL
LIUM
(BF)

(UG/L)

DIS-
9PLVFD
PQPON

(B)
fUf./L)

nt?-
SHLVtn
CAD
MIUM
(CD)

(HG/L)

TOTAL
CAD-
MTU*
(CD1

(UG/L)

DIS
SOLVED
CMRO.
MIUM
(CR)

(MG/L)

Hfc XA-
VALFNT
CHRO-
MJIIM
(CRfr)
(UG/L)

DIS
SOLVED
C08ALT
(CO)

(UG/L)

160

DATE

NOV.

TOTAL
COBALT
(CO)

(UG/L)

ois.
SOLVED
COPPER
CCU)

(U5/L)

TOTAL
COPPER
ecu)

(UG/L)

CYANIDE
(CNJ

(MG/L)

DIS
SOLVED
IRON
(F£)

(UG/L)

TOTAl
IRON
(FF)

(UG/L)

DIS
SOLVED
LFAD
(PB)

(UG/L)

TOTAL
LEAD
(P 1*)

(UG/L)

DIS
SOLVED

LITHIUM
(LI)

(UG/L)

PIS-
SOLVED
HAM.

GANE3E
(MN)

(UG/L)

TOTAL
MAN

GANESE
(XNJ

(UG/L)

DIS
SOLVED

MfSCURY
(HG)

(UG/L)

.on 2?0 U70 150

DATE 

NOV.

TOTAL
MERCURY

(H5)
(UG/L)

DIS
SOLVED
MOLYB
DENUM
(MO)

(UG/L)

DIS
SOLVED
NICKEL
(NI)

(UG/L)

TOTAL
NICKEL
(NI)

(UG/L)

OIL
AND

GREASE
(MG/L)

DIS
SOLVED
SELE
NIUM
(SE)

CUG/L)

DIS
SOLVED
SII.VFB
(AG)

(UG/L)

TOTAL
SILVER
(AG)

(UG/L)

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)

DIS
SOLVED
VANA
DIUM
fV)

(UG/L)

DIS
SOLVED
ZINC
(7N)

(UG/L)

TOT*L
ZINC
(ZN)

(UG/L)

.'2 2.0 10 30

05304500 CHIPPEWA RIVER NEAR MILAN, MINN.

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET] S, SIEVE 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TYPE
DATE

AUG. 
06...

TIME

1725

NUMBER
OF
SAM

PLING
POINTS

00063

INSTAN
TANEOUS

DIS
CHARGE
CCFS)
00061

WEU
MAT.
FALL
DIAM.

X FINER
THAN

,062 MM
801b&

BED
MAT.
FALL
OlAM,

% FINER
THAN

.125 MM
B0159

BED
MAT,
FALL

DIAM.
X FINER

tHAN
.250 MM
60160

BfcD
MAT,
FALL

DIAM.
X FINtR

THAN
,500 MM
(J0161

BED
MAT,
FALL

DIAM,
X FIN£«

THAN
1,00 MM
80162

BED
MAT,

SIEVfc
DIAM.

X FINER
THAN

2.00 MM
60169

100 20

DATE

BED
MAT,

SIEVE
DIAM.

X FINER
THAN

U.OO MM
B0170

51

BED
MAT.

SIEVE
DIAM,

x FINER
THAN

6,00 MM
60171

65

METHOD
OF

AHALY- 
SIS



SPECIFIC

MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA

05304500 CHIPPEWA RIVER NEAR MILAN, MINN. 

'CUiH-Hnp/ck Ay ?c. p t r, t r, 1 , * * T f k VFfcP CICTiiBfU 1972 '97?

FFr( AP APK 

61 1

.Jill AUP

fell

1 1
12
13
1 a 
15

17
1 M 
1 <3

70*

fcbP 

605 
5f.n 

577

602

501
5ST

?2 
?3

?6 
?7

30 
M

651
635

61 0 
610 
6*2 

6?9

5"! 3

DAY

1 
i. 
3

b 
7
a
9

10

11
12
13
14
15

16
17
18
19
2U

21
22
23
2«
25

26
27
26
29
30
31

uCT

TEhPt«ATU«E CDtC. C3 

NC"/ DEC J<

*TtH UCTUoEKi 1972 TO
(OMCE-PAILY)

K 1973

JUN JUL AUb 8fcP

...

...

...

...

...

...

...

...

...

...

...

...

...
u.O

«.5
4.0
6.0
5,0
S.o

6.0
5.0
6.5
7.0
6.0

9.0
lO.o
7.0
5.0
6.5
7.0

tt.O
7,0
s.o
v.o

10.0

7.0
7.0
5,0
...

5.0
6.0

17.0
13.0
9.0

11.0
U.O
16.0
19.0
lb.0

...
11,0
12.0
10.0
13.0

12.0
...

11.0
12.0
11.0
...

11.0

... ... ... ...
10.0 --- •-- •--
13.0 -« -•- ---
i«.o --- --- ...
1U.O •-- -•- ---

... ... ... ... 

... ... ' ... ...
19.0 ••* --- 2b.O
19.0 --f
17,0

... ..
U.O
...

12,5

.

.

... ...
26.0

... ...

... ...

... ...

... ...
\a,o . . • ... ...

16,0 •-• "-" "-"
19,0 •-" •-- •••
... ... ... ...
... ... ... ...
...

... ... ... ...

... ...

... ..

... mm,

...

» "» •• » •»(

••• •• •»•»!

* * •• »m\

t*mm •»»>

... ..,

... ..j

•

.
•

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

16,0



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

0530^500 CHIPPEWA RIVER NEAR MILAN, MINN.—Continued

315

SUSPENDED-SEDIMENT DISCHARGE, NATER YEAH OCTOBER 1972 TO SEPTEMBER 1973 

MARCH APRIL

MEAN

DAY

1
2
3
U
s
6
7
a
9

10

11
12
13
lit
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE

(CFS)

136
137
139
144
150

168
220
315
465
700

1040
1460
1720
2100
2430

2180
1820
1670
1560
1460

1360
1290
1220
1210
1280

1260
1210
1180
1160
1130
1120

MEAN
DISCHARGE

(CFS)

118
131
130
124
115

111
105
102
97
91

69
85
83
78
81

77
72
67
66
65

61
62
62

95

98
93
84
62
91
99

CONCEN.
TRATION
(MG/L)

..

..

..

.•
-•

mm
mm
mm
mm
--

mm
mm
. .

..

..

100
51
43
47
47

43
42
35
39
43

36
33
31
37
33
32

JULY

MEAN
CONCEN.
TKATION
(MG/L)

..
• -
..
. •
•-

..

..
«•
.0

•-

• V

-•
--
..
• •

__
-.
.-
mm

mm

mm

mm

""

• m

mm

mm

m m

mm

mm

m m

SEDIMENT
DISCHARGE
(TONS/DAY)

mm

mm

mm

mm

""

mm

mm

mm

mm

mm

mm

mm

mm

mm

"

589
251
194
198
165

160
146
115
127
149

122
108
99

116
101
97

SEDIMENT
DISCHARGE
(TONS/DAY)

..
--
..
mm

mm

mm

mm

mm

m m

m m

mm

mm

mm

mm

-"

„„

..

m m

m m

m m

__

»-

m m 

m m

mm

mm

mm

m m

mm

mm

MEAN
MEAN CUNCEN- 

DISCHARGE TNATIUN DISCHARGE 
(CFS) CMC/L) (TONS/DAY)

1100
1080
1060
1030
1010

990
973
956
924
890

666
623
794
779
770

740
740
729
719
712

716
695
673
657
654

637
616
603
590
572

36
39
41
42
43

43
42
38
37
37

39
40
43
50
59

60
54
53
61
75

84
65
65
64
81

78
73
64
63
67

AUGUST

107
114
117
117
117

115
110
96
92
89

91
89
92

105
123

120
108
104
118
144

162
160
154
149
143

134
122
104
100
103

MEAN
DISCHARGE

(CFS)

104
99
94
89
64

86
66
96

105
139

140
133
124

117

126
120
113
108
101

96
122
175
175
171

15S
145
136
126
116
111

MEAN
CONCEN
TRATION
(MG/L)

..

..

..
--
--

m m

mm

62
.-

137

..
m m

——

——

.-

mm

m m

mm

m m

mm

mm

mm

mm

mm

m m

mm

mm

m m

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

..

..

..

..
--

..

..
16
--
51

..
mm

"'

"mm

mm

mm

mm

mm
mm

mm

m m

mm

-m

""

..

•• m

mm

mm

m m

mm

M£AN
DISCHARGE

(CFS)

627
706
728
701
668

697
735
719
674
628

589
552
520
493
464

436
413
395
378
366

365
363
358
381
496

569
564
542
523
490
459

MEAN
CONCEN
TRATION
(MG/L)

mm

63
52
45
--

mm
mm

75
78
60

85
90

100
108
"-

mm
mm

mm

mm

——

„„

mm

mm

mm

m m

-w

• •

..

..

..

• "

SEDIMENT
DISCHARGE
(TONS/DAY)

mm

120
102
85
"-

->
• -

146
142
136

135
134
140
144
-"

• m

mm

mm

mm

m m

....

..

..

• m

"-

m m

mm

mm

mm

mm

m m

MEAN
DISCHARGE 

CCFS)

106
106
103
106
100

95
92
68
86
82

79
74
71
69
70

69
71
69
67

63
64
64
69
72

90
100
101
101
99

SEPTEMBER

MEAN 
CONCEN 
TRATION 
(MG/L)

SEDIMENT
DISCHARGE
(TONS/DAY)

I3b



316 MISCELLANEOUS ANALYSES OP STREAMS IN MINNESOTA 

05317000 COTTONWOOD RIVER NEAR NEW ULM, MINN.

SPECIFIC COkDl'CTANCF t * TCPO*Hns/C M AT 25 D£G. C1 YEAR OCTOBER 1<>72 TO SEPTEMBER 197J

DAY

1
2
3
4
5

6
7
6
9

10

1 1
12
13
14
15

16
17
18
1 9
20

21
?2
?3
?4
?5

26
27
?e
?9
50
'I

HTNjTH

OCT

740
...

MflV

...
995

DFC JAN

m
.
m
.
„
.

...

...

FFB

m
.
m
.
„
.

... ... 13*0 --" •--

... ... ... ... 798

... 104ft . - • ... " • -

... ... 1090 --- ...

...

8?0
...

...

...

...

.

.

.

.

.

.

.

.

.
... ... 1200

...
650
...
94P

.-- ... 11*0 -""

...

...

...
958

...

...

1350
...
...
...

...

...

.

.

.
•

„
.

.

.

.
-

„
.

.

.

.
-

m
.

...

...

...

665

...

...

.

.

.
"

.

.

.
"

.

.

.
"

1000
.
.
.
"

m
.

.

.

.
"

.

.

.

.

.
•

.

.
... ... ... .» 974
...
...

...
9S7
...
...
...

...

...

...
1010
...
...

...

1?40
...

...

...

...

...

...

1 ?7"
...
...
...
...
...

...

.
-

m
.
.

1 0
•

.

.

.

.

.
6

-

.
-

m
.
.
3
•

.

.

.

.

.
4

•

TEMPERATURE

DAY

i
2
3
u
5

6
7
8
9

10

1 1
12
1 3
1 4

lb

lb
17
le
1 9
20

21
22
2i
2"
25

26
2?
20
29
3u
31

UCT

...

...

...

...

...

...

...

...

...

...

...

...

...

...
b.o

...

...

...

...

...

...
7,0
...
...
...

...

...

...
t , (j
...
...

NQV

...

6.0
...
...
7.0

...

...

...

...

...

...
u.O
...
...
...

...

...

...
1.0
...

...

...

...

...

...

1.0
...
...
...
...
...

.
•

m
.
.
0
"

.

.

.

.

.
2

-

CDEG.

DEC

.

.
0
.
-

0
.
.
.
0

0
.
-
.
•

.

.

.

.
-

„
.
.
0
-

.
-
.
.
.
0

.

.
,
.
-

.

.

.

.
•

.

.

.

.
•

.

.

.

.
-

.

.

.
,
-

.
•
.
.
.
.

„
.
0
.
-

5
.
.
.
0

0
.
.
.
"

.
-
.
.
-

„
.
.
0
-

.
-
.
-
-
0

...

...

66*5
^05
496
590
593

...

...
590

57J
...
...

...

C) UF

JAN

...

...

...

...

...

...

...

0.0
...
o.o

...

...

...

...
0.0

...

...

...

...

...

o.o
o.o
n.u
1.0
0 . (i

...

...
o.o
(1.0
...
...

.
•
m
.
.
.
•

.

.

.

.

.

.

-

"ATEN

.
"

m
.
.
.
"
.
.
.
.
.
-

•

.
"

„
.
.
.
•

.

.

.

.

.
•

-

HAR APR MAY JUN

1090 ... ...
1060 --- "•-
1060 •-- 1130
1150
1110

... 1150 112ft - —
59R 1150 99? ...
605 1HO 1210 ' ...
591 mo """ •••
60? ••• •-- 1070

feO^ -"• "-- •--
581 -.- --- .--
54? --- 1120
577
549 1090 ""- "-"

710
S97 1100 ••" 961
909 ... .» ...
95<J ... ... ...
996 --- 1120 ...

1050 •"" "-• ••"
1040 1140 .» ...
IflSfl ... ... ...
1070 ... 1160 910
1060 ... ... .»

1070 ... ... ...
1080 ... 759 ...
1050 •-« --- ---
lllft 1060 --. 917
1110 ... ... ...
1 060 ... ... ...

* 5 «

JUL AII6 SEP

913
920 72«

... ... ...

... 7<jj ...

... ... ...

... ... ...
j ... ... 747
[ «54 ... ...

... ... 639
i ... ... ...

... ... ...

... 690 — -

... 600 ---

... ... ...
746 --. ---

... ... 630

... ... ...

...«•>• ... ...
715

... ... ...

... ... ...
774 ... ...
... ... 765
... ... ...
... ... ...

; ... 707
... ... ...
... ... ...
nn? ... ...
... ... 696
... ... ...

...

, WATER YEAK OCTOBER 1972 TO SEPTEMBER 1973

FEb

.

.

.
0
-

.

.

.

.
•

0
.
-
.
•

.

.
0
.
-

.

.

.
-
-

.

.

.

.

.
-

.

.

.
,
-

.

.

.

.
•

.

.

.

.
•

.

.
,
.
•

.

.

.

.
-

_
.
.
.
.
-

„
.
.
0
-

.

.

.

.
•

0
.
.
.
•

.

.
0
.
-

.

.
-
-
-

.

.

.

.

.
-

(UNCE-DAILY)

MAR APK MAY JUN

... 6,0 -.. -.-
6.0 "•- ---

... 6.0 '•» 20,0

... 8,0 --- ...

... 8,0 ... .-"

... 9,0 13.0 .--
2.0 7.0 14,0
2.0 5,0 la.O ...
2.0 3.0
2.0 --- --- 24.0

2,0 -.- ---
3.0
1.0 •-- 14.0 ...
3.0 ... ...
3.0 <fc.O

3,5
2.0 9.5 --- 23.0
2,5 »- •-- --.
U.S --- —— ---
5.0 --- 20.0 --.

5.0 --- —— ---
5.0 12.0 ---
5.0
6.0 ... 19.5 23,0
6.0 ... -.. ...

7.0 —— ... ...
6.0 ... 13.0 ...
B.O ». ." ».
7.0 10. U --- 21,0
7.0 —— ...
6.0

JUL AUG stp
22.0 .-- .-•
... 26,0 -•-

I ... ... ...
... ... ...

i ... ... ...

... ... ...

... ... ...
25,0 ... ---
... ... 18,0
mmm mmm mmm

mmm mmm mmm

mmm mmm ...

23,5
... ... ...
19.0 ... •-«•

15.0
... ... ...

...
... ... ...

... ... ...
! 21,0 .-- --•
1 ... —— 17.0
I ... ... ...

i

; ... ... ...... ... ...
2(3.0 .-- -••-
--. ... 16.0
... ... ...

4.0
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DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MtAN
DISCHARGE

(CF3)

89
85
83
79
75

81
7U
73
75
88

110
111
108
99
94

89
86
82
79
82

86
85
91
90
89

92
94
98
97
103
116

DAY

1
2 
i
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
50
51

SUSPfcNOFO-StOlMENT DISCHARGE, *AT£k YEAR OCTtJhtH

NOvE M htR

MfcANi MtAN

CUNCEM- StDlMgMT 
TkATION DISCHARGE 

(TONS/DAY)

TO SEPTEMBER 1973

207

15

71 18

UO

JANUARY

MEAN
DISCHARGE

CCFS)

67
65
63
62
60

59
57
55
5u
53

53
53
54
54
55

57
59
62
62
62

63
65
66
73
77

78
76
74
74
72
70

MEAN
CONCEN
TRATION
(MG/U

..

..
• •
>«
"•

mm
mm
22
-•
155

* •

mm

mm

• m

32

__
• •
mm

mm

mm

42
121
76
32
18

mm

mm

43
26
..
mm

SEDIMENT
DISCHARGE
(TONS/DAY)

mm
..
• .
».
mm

„„

..

3.3
..

22

_„
..
..
m m

4,8

m
.
•
.
"

7,1
21
1"
6,3
3,7

mm
..

8,6
5.2
mm

mm

(CFS)

lie

168

76 i9

12a
193

291

389
362
333
307

281
259
245
231
199

196
193
190
190
190

186
180
173
166
160

155
145
130
110
90

FEBRUARY

MEAN 
MEAN CONCEN» StDlMENT

DISCHARGE TRATION DISCHARGE
CCFS) ChG/U (TUNS/DAY)

69
68
67
66
66

17o 74

7,8

66
66
66
65
65

64
64
64
64
60

64
64
64
64
65

65
65
66
66
67

68
68
70

33 5.7

38 6.6

MtAN
DISCHARGE

CCFS)

110
138
175

225

230
210
190
170
156

100
130
118
110
107

105
101

9!j

93

90
88
86
83
81

79
77
75
73
71
69

MEAN
DISCHARGE

tCFS)

78
90

110
140
190

240
320
385
460
550

650
787

1140
2260
2030

2060
1910
1650
1420
1170

970
822
726
689
668

677
709
715
689
657
625

CUNCtN-
TKATIUN
CMG/U

..
--

178

--

95
-.
--
--

108

..
--
--
--
••

_.
208

__
••

__
-»
i* m

81
m m

mm

mm

-m

-m

m-

36

MARCH

MEAN
CONCEN
TRATION
CMG/U

..
mm

mm

mm

""

..

707
715
840
1000

1110
710
992

3650
2960

2350
2150
2060
1960
1600

1080
880
760
670
580

430
250
240
460
240
150

SEDIMtNT
DISCHAWt,E
(TUNS/DAY)

..
--
6U

--

59
mm

mm

mm

45

..
-•
--
mm

""

..

57

..
-"

..
--
.-
18
••

..
mm

mm

-m

mm

6.7

SEDIMENT
DISCHARGE
(TONS/DAY)

.
-
«
-
•

..
611
743

1040
1490

1950
1510
3050

22300
16200

13100
11100
9180
7510
5050

2830
1950
1490
1250
1050

786
479
463
856
426
253
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L>4 V

1
<J

3
u
5

e>
7
«
<J

10

11
1 £>

13
14
IS

lb
17
1 6
1 9
20

21
22
23
2u
25

2b
27
26
29
30
31

DAY

l
2
3
4
5

6
/
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

?b
27
2l
29
30
31

*t 4 ^

(OS)

on ;
61 3
0-3%'

b94
690

-501

6 1 i
b7 1
b if
bOi

4b<?
44t>
437
4 1 U
4<?9

43£
ube!
533
b*U
S^u

532
52 1
507
479
450

419
3H9
370
353
348
"-

MEAN
DISCHARGE

CCFS)

102
1 11
101
100
95

109
100
80
73
71

73
6b
62
59
57

53
49
4b
43
40

36
36
43
66
52

49
46
43
41
36
36

susf'tN

AHKIL

nt a M

TKAU.7
C^/L)

3f%
1 M)
uj?0
500
i7l!

35"
<?(n!
110
»•
--

..
--
--
mm

190

..

9«;
--
--
••

..
213
»•
-»
•-

._
--
mm

55
..
-•

JULY

MEAN
CU^CEN-
THAT ION
(MC./L)

47
..
--
--
--

..
--
67
-.
•»

..

..
»•
m m

52

..
--
--
mm

m m

mm

36
-»
..
••

..

..
• .
36
mm

-m

uFO-aFuT'iF-NT DlSC^*K(,f, «ATtf

OISLHAkofc ^ISCl-iAHfjE

(TONS/HAY) (C^S)

br'S 37V
265 «?4
737 b«i
936 710
b 0 7 704

625 e57
331 bOb
170 bbb

509
4fe9

435
400

3bu
340

2<!0 31M

s!99
115 ^83

<!7u
-- 25^

247

25'4
300 54i

234
234
248

247
Hi
317

5? 407
524
566

SEDIMENT "tAN
DISC.HARGF. DISCHARGE
(TUNS/RAY) (CFS)

13 34
32
30
29
28

31
30

14 33
29
27

27
25
26
24

8.0 23

?6
29
27
26
21

40
3.7 36

31
89
29

31
27
24

4.2 2<e
22
24

YFAR

MAY

MfAN

TKAHU
C'-'b/L)

.»

..

..

_.
--

2lb
1 ^5
170
..
••

„_
..

107
..
"•

mm
..
..
..
6b

„„
..
_.
4U
•-

m m

181
..
..
..
--

AUGUST
MEAN

CONCEN
TRATIO
(MC/L)

_»
130
..
..
40

mm
mm

m m

mm

——

„_

104
93
..
"-

_>
..
m m

62
--

^ ̂

..

..
_.
"

4B
..
._
• •
• •*
m m

JCTUWtH 1V7? T(1

H OlSCHAHtf.
( TUN5/UA Y )

,„
..
..
..
--

3b7
3u2
255
..
--

mm
..

105
..
-•

..

..

..

..
44

_„
..
..

26
•"

„_
133
..
_.
..
• -

• SEDIMENT
* DISCHAR&E

(TONS/DAY)

_„
11
..
..
3.0

„_
.-
_.
..
"-

fm
7.0
6.5
..
..

m m

mm

mm

4.4
--

mm

mm

mm

mm

m m

4.0
mm

mm

mm

mm

mm

StPTEfBtR 1973

JUNE

MEAN

DISCHAb
CCFS^

523
46H
433
390

CUNCtN- 

,E TKATIUN

(MG/L)

_.
..

214
..365'

337 '
311
267
261
236 137

219
222
204
194
186

201
199 149
221 :
231
229,

217
204
188
173 66
158

146
133
121
111 43
107
..

SEPTEMBER

MEAN
MfcAN CONCEN-

DISCHAp
(CFSJ

20
2<>
22
21
19

ISE THATION
CMG/L3

..
• -
• •
.»
"

Ibi
lb
20
22
22

20
20
20
19
20

21
22
22
20
19

21
20

42
* m

96
""

IV m

m-

mm

m m

mm

71
..
mm

m m

-"

..
mm

18 87
25
30

35
34
27
26
25

mm

mm

62
mm mm

SEDIMENT 
DISCHARGE
(TONS/DAY)

._

..
250
mm

mm

mm

mm

mm

--

86

..

..

..

..
•"

..
60
mm

mm

mm

m m

mm

mm

31
..

..
"
«•
13
«•
* •

SEDIMENT
DISCHARGE
(TONS/DAY)

..
-•
..
mm

""

mm

1.8
• .

5.7
""

»„
..
• •
mm

""

4,0
..
• •
mm

••

..

• -

4,2
..
"•

..
• m

mm

m m

4i2
• •
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BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

MAR,
27.. 

AUG,
13,,

TYPE TIME

1000

1335

NUMBER
OF

SAM
PLING
POINTS

00063

INSTAN
TANEOUS

DIS
CHARGE
(CFS)
00061

BED
MAT.
FALL

DIAM,
X FINER

THAN
,125 MM
60159

BED
MAT,
FALL

DIAM.
X FINER

THAN
,250 MM
80160

BED
MAT,
FALL

DIAM,
X FINER

THAN
.500 MM
60161

BED
MAT,
FALL

DIAM,
x FINER

THAN
1,00 MM
60162

BED
MAT.

SIEVE
OIAM,

X FINER
THAN

2,00 MM
60169

BED
MAT.

SIEVE
DIAM.

X FINER
THAN

4.00 MM
60170

BED
MAT.

SIEVE
DIAM,

X FINER
THAN

8.00 MM
60171

METHOD
OF

ANALY
SIS

696

26

26

32

79

65

65

93

92

99

95 svw 

svw

05374000 ZUMBRO RIVER AT ZUMBRO PALLS, MINN.

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPET; S, SIEVE;

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

MAR. 
12...

TIME

1500

TEMPER
ATURE
(DE8 C)

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

SUS
PENDED
SEDI
MENT
(MG/L)

SUS
PENDED
SEDI
MENT
DIS

CHARGE
(T/DAV)

8US.
SED.
FALL

DIAM.
X FINER

THAN
,002 MM

SUS.
SED.
FALL

DIAM.
X FINER

THAN
.004 MM

sue.
SED.
FALL

DIAM,
x FINER

THAN
.008 MM

SUS.
SED.
FALL

DIAM,
X FINER

THAN
.016 MM

SUS.
SED.
FALL

DIAM,
X FINER

THAN
.062 MM

5,0 13200 463 16500 65 72 67

DATE 

MAR.

MAR. 
12. . .

SUS.
SED.
FALL

DIAM,
X FINER

THAN 
,125 MM

SUS,
SED.
FALL

DIAM.
X FINER

THAN 
,250 MM

METHOD
OF

ANALY 
SIS

VPWC

DATE

AUG. 
10...

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TIME

1400

NUM6ER
OF
SAM

PLING
POINTS

INSTAN.
TANEOUS

DIS
CHARGE
(CFS)

BED
MAT,
FALL

DIAM.
X FINEK

THAN
.125 MM

BED
MAT.
FALL

DIAM.
X FINER

THAN
.250 MM

BED
MAT.
FALL

DIAM.
X FINE*

THAN
.500 MM

BED
MAT.
FALL

DIAM.
x FINER

THAN
1.00 MM

BED
MAT.

SIEVE
DIAM.

X FINER
THAN

2,00 MM

BED
MAT.

SItVE
DIAM.

X FINER
THAIM

4.00 MM

BED
MAT,

SIEVE
DIAM,

X FINEH
THAN

6.00 MM

METHOD
OF

ANALY
SIS

16 40 50 60
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DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
10
15

16
17
16
19
20

21 
?2
23 
?4 
25

27 
26 
29 
TO 
31

DAY

1
2
3
4
5

b 
7
6
9

10

11
12
13 
U
15

16
17
16
19
20

21
22
23
2u
25

26
27
20
29
30
31

MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05374000 ZUMBRO RIVER AT ZUMBRO FALLS, MINN.

SPECIFIC CONDUCTANCE CMIC"OMHOS/C M AT 25 OEB. C> . WATER YFAR

DEC JAM MAR JUN

4B7 

476

5U2

WAV

394
234
295
326

397 
469 
45S

U5?

424
361

374
411

395
397

343

361

TEMPERATURE CDEG. C) UF WATEH , WATER YEAH OCTOBER 1972 TO SEPTEMBER
(UNCE-OAILY)

201 
219 
?57 
322

33«
374
3S7 
021 
450

479

APR

515
520
526

516

511

518

520
507
192

337
373

US5 
470

4B7 
508

1972 TO SEPTEMBER 1973

AUGJUL SEP

490

516

505

514 534

509

329

540 ---

Lid DEC JAN FEB APH MAY JUN

1973

JUt AUG

...

...

...

...

...

—
...
...
...
...
4.5
a.O
a. 5
5.0

5.0
6.0
6.0
7.0
6.5

...

...

...
7.0
...

...
10.0

11. C
...

...

...
4.0

10.0
10.0

6.0

10.0
...
9,0

...
7.5

10.0
11.0
...

6.0
...

10.0
12.0
14. U

...

...

1«,0
lb.0
15.0

15.0
U.O

...

...

12.0
6.5

11.0
11.0
...

——

14.0
15.0
15.0

15.0
...
...

13.5
17.0

...
13.0
lu.O
13.5
...

...
16.0
16.0
...

17.0

...

...

20.0
19,0

...

...

...

...
22.0

22.0

...

...

...

...

...

...

...

...

...

...

...

...
16.0

...

...
24.0
...
...

21.0

...

...

...

...

...

...

...

...

——

...

...

...

...

...

...

...

...

...

...

...

...
18.5

27.5
...
...
...
...

...

...

...

...

SEP

22.0

21.0

26.0

16.5



DAY
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SUSPENDED-SEDIMENT DISCHARGE. wATEK YEAR OCTOBER 1972 TO StPTE«8ER 1973 

JANUARY FEBRUARY

321

MARCH

MEAN
DISCHARGE 

CCFS)

MtAN
CQNCEN- SEDIMENT 
TKATIUN DISCHARGE 

CTONS/DAY)

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
SI

790
585
523
585
436

625
3940
2700
1600
1300

900
640
448
474
429

460
465

2340
4310
2S80

1390
1170
997
900
868

850
838
469
615
656
590

MEAN
DISCHARGE 

CCFS)

5S5
620
565
476
469

514
452
416
370
415

390
376
420
436
430

335
360
392
352
370

365
366
386
366
225

410
523
412

CONGE"- SEDlMfcNT 
TSATION DISCHARGE
CMG/D

M£AN
DISCHARGE

CCFS)

432
463

1160
2620
3730

3550
6600
6100
3510
2660

14900
14000
5600
5960
6070

4170
2660
2240
1950
1660

1520
1560
1260
1220
1240

1S20
1260
1190
1120
1060
1010

MEAN
CONCEN
TRATION
C"G/L)

.„
-.
mm
• •
"•

..
mm
mm
..
••

..
670
560
1000
570

220
155
116
102
64

..
• •
mm

mm

"

mm

mm

mm

mm

mm

mm

SEDIMENT
DISCHARGE
CTONS/DAY)

„
--
-.
mm
••

..
mm

mm

mm

••

..

25500
6770
16100
6060

2460
1200
702
537
381

..
• -
• -
• •
"

..
mm
--
• •
mm

mm

APRIL HAY JUNE

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
la
19
20

21
22
23
24
25

26
27
26
29
SO
31

MEAN
DISCHARGE

CCFS)

984
1020
1110
1080
991

926
913
913
900
844

844
893
1020
1080
2340

7610
8070
3330
2430
2080

1760
1650
1440
1290
1170

1100
1020
971
1010
1690

••

• MEAN
CONCEN
TRATION
CWG/l)

„
• •
35
62
76

55
28
42
50
43

51
37
36
27
88

315
350
271
200
117

• •
• •
34
37
37

33
27
• •
• •
• •
-•

SEDIMENT
' DISCHARGE
(TONS/DAY)

„.
..

105
181
203

138
69
104
122
98

116
89
105
79

556

6470
7630
2440
1310
657

„
• •
132
129
117

98
74
• •
• .
mm
mm

MEAN
DISCHARGE

CCFS)

7650
19500
10800
4560
3350

2610
2530
4030
4560
2970

2310
1910
1670
1520
1410

1290
1330
1060
1020
997

984
1010
1000
978
965

971
971
1180
1510
1290
1100

WEAN
CONCEN
TRATION
CMG/L)

1240
875
320
220
*•

mm
• •

495
205
115

76
.•
mm

96
ISO

117
100
97
64
••

mm
120
103
mm
•—

• •
• —
..
• •
44
87

SEDIMENT
DISCHARGE
(TONS/DAY)

25600
46100
9350
2710
"

— •
..

5390
2520
922

406
• _
..

394
571

406
359
278
231
• H

mm

327
278
__
mm

mm

mm

mm

mm

153
258

MEAN
DISCHARGE

CCFS)

1020
971
978
1020
1030

1020
926
860
656
650

650
661
632
560
716

610
635
625
620
600

625
600
478
476
550

590
537
546
420
408
«•

MEAN
CONCEN
TRATION
CMG/L)

..
-.
• •
mm

36

60
mm

mm

mm
"

..
• _
• -
mm
••

..
• •
.«
mm

42

mm
mm

93
mm

mm

28
• •
• •
mm

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

„.
mm

mm

mm

106

165
• •
mm

mm

"

..

__

mm
mm
"

..
-.
mm

mm

68

__
• •

120
mm
••

45
mm
mm
mm
mm
mm
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26
27
28
29
30
31

MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 
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SU5f»E>ttii-S£l)I«eM DISCHaRbf, *A (in YEAH OCTOBfc* 1972 TO StPTEMBfcH 1V73

Mt ATM

OISCHAPGE 
CCFS)

I'EfclM

CU.vCF. 
TMTI

*U&UST

TRATICiM
(TCNS/OAY)

OISCHAPGE 
CTUNS/OAY)

MEAN 
DISCHARGE

•f

i
u
5

6
7
S
5

10

11
12
13
1<J
15

16
17
16
19
20

21
22
23
24

501
71fc
sso
9ft?

673
BOO
531
4?q
561

UU9
U55
u33
392
36«

U09
510
325
321
372

372
378
b$6

1 1 U 0

7

33

7.0

53

10"0

664
777
476

1070
602

916 
7«7
60U 
560 
535

519
5«8 
5UO 
61% 
638

600
513
472

545 
«60 
U36 
420 
U92

627
513
1300
U070
2900

176C
1230
1030
957
692
87U

"0 55

731
862
esa
624

623
474
461
661
517

395
634
505
461
439

429 
517 
424 
46U 
477

UOb 
393 
332 
465 
380

1270 
3500 
2950 
1880 
21«0

SEPTE.MBEH

MEAN 
CONCEN 
TRATION 
(MG/U

21

SEOlMfcNT
DISCHARGE
(TONS/DAY)

ae
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SPECIFIC CONDUCTANCf (MICBQMHOS/CM AT 25 OEG. Cl . WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

1 
I
I
4
5

6
7
8
9

10

11
12 
IS
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3

6
7
8
9

10

11
12
13
14
15

16
17
18 
i">
20

21
22
23
24
25

26
27
26
29
30
31

OCT DEC FEB MAR APR MAY JUN JUL

458

TEMPERATURE (DEC. C) OF HATER , WATER YEAR OCTOBER 1972 TO SEPTEMBER 1*73
(ONCE-DAILY)

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL

7.0

AIJG

AU6

SEP

«•••
mmm

mmm

mmm

mmm

mmm

mmm

mmm

...

...

mmm

mmm

276
347
321

351
412
439
454
051

469
479
481
470
460

474
497
4BA
470
470
474

497
460
491
474
476

460
476
460
• ••
460

460
460
438
419
363

508
494
438
372
357

374
368
363
374
374

374
3«5
400
368
375
mmm

379
486
487
429
358

423
426
363
462
397

391
374
374
391
299

344
290
316
295
294

298
300
313
291
293

301
336
349
290
366
364

349
340
270
2R8
338

395
362
349
336
338

338
361
338
338
362

349
377
361
403
391

403
4*6
431
342
336

369
3*6
336
307
331
mmm

336
336
3fl2
336
232

303
407
407
385
385

392
385
378
365
365

392
...
...
...
...

...

...

...
405
...

333
..•
...
...
...
328

...

...

...
338
...

...
382
402
402
425

440
395
402
359
...

364
...
...
...
...

...

...
320
353
440

416
3P1
...
...
443
...

...

...
333
324
389

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

auB
432
376
389
324
...

SfcP

••.
...
...
...
.*•

...

...

...

...

...

...

...
5.0
7.0
7.0

6.0
5.0
6.0
5.0
6.0

6.0
7.0
8.0
7.0
8.0

10.0
10.5
10.0
10.0
10.0
8.0

7.0
6.0
5.0
7.0
8,0

8.0
6.0
5.0
...
4,0

4.0
7,0
6,0

11,0
10.0

8.0
8,0

11.0
12,0
15.0

15.0
14.0
12.0
14,0
12.0

12.0
12.0
13.0
10.0
10.0
...

10.0
8.0
9.0

11.0
10.0

10.0
10.0
12.0
14,0
14,0

14,0
13.0
12.0
13.0
15.0

14.0
15.0
16.0
17,0
17.0

17.0
15.0
17.0
15.0
14.0

15.0
12.0
13.0
15.0
17.0
16.0

20.0
20.0
20.0
20.0
20.0

21.0
22.0
22.0
23.0
24.0

24.0
23.0
23.0
24.0
23.0

24.0
22.0
22.0
22.0
20.0

19.0
21.0
22.0
23.0
22.0

21.5
20.0
17.0
18.0
20.0
...

22.0
24.0
24.0
24.0
24,0

24,0
25.0
27.0
24.0
25.0

25.0
26.0
24.0
24.0
23.0

24.0
...
...
...
...

...

...

...
23.0
...

23.0
...
...
...
...

22.0

...

...

...
22.0
...

...
23.0
23.0
24.0
22.0

23.0
23.0
20.0
21.0
...

22.0
...
...
...
...

...

...
16.5
17.0
20.0

24.0
25.0
...
...

24.5
...

...
mmm

22.0
22.0
22.0

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

16, 0
17.0
16.0
15.0
15.0
...



324 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05385000 ROOT RIVER NEAR HOUSTON, MINN.—Continued

SUSPENDED-SEDIMENT DISCHARGE, MATER YEAR OCTOBER 1972 TO SEPTEMBER 1973 

OCTOBER FEBRUARY MARCH

DAY

DAY

1
2
3

6
7
a
9

10

11
12
13
14
15

16
17
li*
19
20

21
22
23
24
25

27
28
29
30
31

MEAN 
DISCHARGE

(CFS)

MEAN
CONCEN- SEDIMENT 
TRATIUN DISCHARGE 
(MG/L) (TONS/DAY)

1
2
3
4
5

6
7
8
9

10

11
12
13
1U
15

16
17
19
19
20

21
22
23
2tt
25

26
27
28
29
30
31

2730
2010
1700
1610
1410

1320
1220
1170
1070
994

929
663
625
795
765

735
720
695
670
665

705
725
970
1950
2760

1940
1610
1420
1280
1160
1150

336 1760

MEAN
MEAN CONCEN- StOlMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

960
940 •- "•
920
674
663 •• ""

B25 
755 
6BO 
625
6BO •- ••

695
670 • - "-
650
630
600

490
440
565
610
590 —

565
550
555
580
590

560 -- «
545 -- ••
560 -• »-

MAY

MEAN
DISCHARGE 

(CFS)

1130
1170
1370
1390
1230

1140
1070
1040
1060
1030

935
982
998
1030
2370

6860
10600
5700
3670
2960

2530
2240
1990
1790
1650

MEAN 
CONCEN 
TRATION

150
187
245
205
220

176
135
141
160
175

154
112
88

128
433

1660

tuuo

1430
1600

1030
700
465

U4U 
345 
320 
280 
225

«>00
ieo
180
510
360

SEDIMENT
DISCHARGE
(TONS/DAY)

456
591
906
769
731

548
390
396
458
487

389
297
235
356

3170

30700
44600
15900
6940
3720

3010
2090
1720
1350
1000

832
700
661
1970
1560

MEAN 
DISCHARGE

(CFS)

2210
6350
6620
4480

3250

2770
2570
3530
5250
3410

2700
2320
2080
1920
1790

1670
1570
1500
1430
1370

1330 
1350 
13UQ 
1300 
1290

1270
1280
1060
2070
2190
1770

MEAN 
CONCEN 
TRATION 
(MG/L)

1260
2120
1200
800
485

345
290
495
778
538

345
258
175
210
240

195
158
168
200
198

180
171
147
162
150

120 
296 
U20 
388 
302 
210

SEDIMENT
DISCHARGE
(TONS/DAY)

8010
36300
21400
9680
4260

2580
2010
4720
11000
4950

2520
1620
983

1090
1160

879
670
680
772
732

646
623
532
569
522

411
1030
1880
2170
1790
1000

MEAN 
DISCHARGE

(CFS5

660 
1610 
2600 
3930
3430

2430 
39BO 
4000 
2500 
1950

7390
9430 
4270 
3610 
5250

3900 
2680 
2300 
1920 
1660

1510 
1430 
1340 
12BO 
1250

UBO 
1320 
1250 
1160 
1130 
1120

MEAN 
DISCHARGE 

(CFS?

1560 
1460 
1390 
1410 
1830

1630 
1500 
13BO 
1300 
1230

1160 
1160 
1120 
1090 
1050

1070 
1060 
1360 
1640 
1720

1390
1210 
1120 
1060 
1010

973 
986 
969 
932 
905

MEAN 
CONCEN 
TRATION 
(MG/L)

mm 

mm

mm 

mm

mm 

mm

mm

mm

965 
1260 
1640

1010 
610 
400 
350 
330

245 
220 
221 
195 
215

176 
160 
166 
140 
148 
148

JUNE

MEAN 
CONCEN 
TRATION 
(MG/L)

184 
167 
170 
176 
226

536 
295 
217 
193
178

179 
230 
222
170 
143

140 
149 
329 
662 
532

372 
237 
177 
193 
228

166 
177 
161 
160 
169

SEDIMENT 
DISCHARGE 
(TONS/DAY)

-•
•—
mm 

mm 

mm

mm 

mm 

mm

mm 

mm

11400 
13000 
23200

10600 
4740 
2430 
1610 
1460

999 
649 
600 
674 
726

615
642 
567 
446 
452 
446

SEDIMENT 
DISCHARGE 
(TONS/DAY)

775 
65B 
636 
670 
1130

2370 
1190 
609 
677 
591

570 
720 
671 
500 
405

404 
426 
1320 
2930 
2470

1400 
774 
535 
552 
622

494 
471 
421 
403 
413
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SUSPENDED-SEDIMENT OISCHA»tiEf WATEW YEAR OCTOBER 1972 TO StPT£Mf)E« 1973

DAY

1
2
i
a 
5

b 
7 
0 
9

10

11
12
13
14
15

16
17
10
19
20

21
22
23
24
25

26
27
29
29
30
31

MEAN 
DISCHARGE

(CFS)

603
907
916
1360
5440

2460
1630
1380
1230
1130

1050
967
936
690
852

621
768
770
757
755

747
751
753
757
793

679
616
773
749
799
657

JULY

MEAN 
CONCEN 
TRATION 
(MG/L)

165
169
153
313
1550

12«0 
534 
369
344
260

192
184
178
156
140

177

SEDIMENT
DISCHARGE
(TONS/DAY)

393
414
379
1450

22600

6300
2350
1370
1140
793

544 
490 
450 
3SO 
322

392

AUGUST

MEAN
CQNCEN. SEDIMENT 

UISCHAftGE THATICIN DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

790 
744 
72? 
967 
871

SEPTEMBER

MEAN CUNCEN- SEDIMENT
DISCHARGE TNATION DISCHARGE

(CFS) (MG/L) (TONS/DAY)

105

107

192

215

254

806
949
951
1500
1160

1010
686
659
875
824

652
609
770
756
730

702
781

2790
1680
1270

1090
1000
921
695
611
769

4910

350
354
960
670

38i 
552 
302 
275 
265

235

12800

897
909

3970
2130

1040
1320
700
650
590

S41

2700
960
495

265
235

161

22700
4350
1700

639
635

353

742
744
799
876
624

602
746
712
710
698

690
671
647
646
644

640
662
679
673
670

672
766
712
689
752

956
1310
1640
1360
2680

300
250 593

367

340
620
690
460

1220

679
2190
3060
1790

12000

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

AUG. 
10...

TIME

0930

NUMBER
OF

SAM.
PLING
POINTS

BED
MAT.
FALL

DIAM.
X FINER

THAN

BED
MAT.
FALL

DIAM.
X FiNER

THAN

BED
MAT.
FALL

DIAM.
X FINER

THAN

BED
MAT.
FALL

DIAM,
X FINER

THAN

BED
MAT.

6IEVE
DIAM.

X FINER
THAN

BED
MAT,

SIEVE
DIAM.

X FINER
THAN

METHOD
OF

AHALY-
.125 MM .250 MM .500 MM 1,00 MM 2.00 MM 4.00 MM SIS

1 62 90 93 96 svw

SUSPENDED SEDIMENT PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPET; S, SIEVE;

V t VISUAL ACCUMULATION^TUBE; W, IN DISTILLED WATER)

DATE

AUG. 
04.., 
23...

TIME

1745
0630

TEMPER
ATURE
(DEC C)

INSTAN
TANEOUS

DIS
CHARGE
(CFS)

eus-
PENDED
SEDI
MENT
(MG/L)

SUS
PENDED
SEDI
MENT
DIS

CHARGE
(T/DAY)

sus
SEP.
FALL

DIAM.
% FINER

THAN
.002 MM

SUS
SED.
FALL

OIAM.
X FINER

THAN
.004 MM

SUS
SEO.
FALL

OIAM.
X FINER

THAN
.006 MM

SUS
SED.
FALL

DIAM.
X FINER

THAN
.016 MM

SUS
SED.
FALL

OIAM,
X FINER

THAN
.062 MM

22.0 1390
16.0 4900

SUS. 
SED. 
FALL 

DIAM.

4910 16400
4760 63200

SUS. 
SED. 
FALL 

DIAM.

DATE

% FINEB % FINER
THAN 

.12.5 MM

METHOD
OF

THAN ANALY- 
.250 MM SIS

27
17

42
21

45
29

SI 
41

99
90

100
VPWC 
VPWC
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0*Y

1
2
3

11
12
13
lu
15

16
17
16
19
20

22
23
24 
?5

26
27 
?8 
?9 
10 
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13 
iu
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

05^57000 CEDAR RIVER NEAR AUSTIN, MINN.

CONDUCTANCE (MIc»U«Hn3/C M »T 25 rsEG. C) , *ATF* YFA»

OCT DPC JAN FFb MAP APR

573
575
579

1972 TO

JIIN

30? 

410 

552

555
030
018
465
540

55?

1973

JUL AUG

2feP 
310

3«7 
03?

5?8

SEP

320 
12B

070
527
527

553

600
016
309

U02 
505 
557

5*2 
552

570

555

(DEC. C) OF wATEH , *ATE» YEAK OCTOtJEK 1972 TU 
(UNCE-OAILY)

DCT NOV OfcC JAN FEB APR

6.5
S.O 
6.0 
8.0

MAY

7.5 
6.0 
6.5 
9.0
10.5

10.0 
10.0 
12. S 
15.0 
14.5

14.5

57"

1973

JUL

21.0
21.0

21.0
22.5

AUG stf

23.0

25.0

5.5
7.0 
6.0

4.0 
3.S
4.0
a.5
7.0

7,0 
7.0

5.5
5.0
5.5

5.5
6.5
10.0
13.5
15.5

16,0
13.5
12.0

20.5

21.5

24.5
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SUSPENDED-SEDIMENT DISCHARGE* MATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DAY

DAY

1
2
3
4
5

6
7
3
9

10

11
12
13
14
15

16
17
19
19
20

21
22
23
24
25

26
27 
2B
29
30
31

MEAN
DISCHARGE 

(CPS)

JANUARY

MEAN
CQNCEN- SEDIMENT 
THATION DISCHARGE 
(MG/U (TONS/DAY)

FEBRUARY 

MEAN
MEAN CONCEN. 

DISCHARGE TRATION
(MG/U

MARCH

SEDIMENT
DISCHARGE
(TONS/DAY)

1
2
3
4
5

6
7
e
9

10

11
12
13
14
IS

16
17
IS
19
20

21
22
23
24
25

26
27
23
29
30
31

302
249
198
160
143

130
125
121
116
107

100
97
96
95
95

101
115

1100
1450
779

455
316
235
215
198

184
176
156
150
142
139

134
128
127
129
129

129 
121 
116 
103 
ill

109
92
90
66
61

80
73
78

78

78
79
31
34
36

94
100
132

MEAN
DISCHARGE

(CPS)

170
583
1660
2150
21UO

1760
2360
1980
1180
1130

6760
4190
1340
2910
2900

1720
1170
868
671
563

500
447
439
483
659

716
575
492
455
423
384

MEAN
CONCEN
TRATION
(MG/U

..

..
mm

mm
mm

mm
mm

mm

m •

"

..

mm

82
272
198

55
30
23
23
25

22
20
mm

m m

mm

mm

mm

mm

mm

mm

mm

SEDIMENT
DISCHARGE
(TONS/DAY)

mm

mm

mm

mm

mm

.

IP

•

•

"

„

..

407
2280
1610

255
95
54
42
3S

30
24
««
..
""

..
mm

mm

mm

m m

mm

APRIl

MEAN
DISCHARGE

(CF3)

400
508
500
392
331

299
278
265
232
151

190
258
500
1220
2410

5920
2320
1100
752
620

592
504
419
353
327

312
298
265
265
361

MEAN
CONCEN-
TRATIUN
(MG/U

26
24
5
7

mm

mm

mm

mm

mm

mm

mm

mm

47
55
109

3dO
146
65
60
76

70
50
43
..
• •

..

..

.-

..

..

SEDIMENT
DISCHARGE
(TONS/DAY)

28
33
6,8
7.4
"

...

..

..
mm

"

mm

mm

63
tai
804

6050
987
193
122
127

112
69
4<J
..
-"

..

..
»•
..
..

MEAN
DISCHARGE 

(CPS)

2730
4990
2640
1200
795

639
711

2120
1570
835

587
475
411
366
342

323
292
27<» 
265 
249

268
271
255
243
240

240
271
435
587
447
345

MAY

MEAN 
CONCEN. 
TKATION 
(MG/L)

427
334
120
65
53

44
1170
3160

95
90

8?

SEDIMENT
DISCHARGE
(TUNS/DAY)

3270
4660
655
211
114

76
324
1320
403
203

138

62 45

MEAN
DISCHARGE 

(CF3)

292
262
231
285
271

249
229
218
201
187

176
176
165
156
159

204
407
571
652
431

278
232
204
181
165

167
243
212
170
151

JUNE

MEAN 
CONCEN. 
THATION 
(MG/U

SEDIMENT
DISCHARGE
(TONS/DAY)

138 91
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05457000 CEDAR RIVER NEAR AUSTIN, MINN.—Continued

SUSPENUEO-SEOIMFNT OISCHAHGE, *AT£R YEAR OCTOSfeK 1972 TO SEPTEMBER 1973 

JULY AUGUST i SEPTEMBER

DAY

1
2
3
a
S

b
7
8
9

10

11
12
13
14
15

le
17
If?
19
20

21
22
23
2^
25

26
27
2d
29
30
3i

MEAN
DISCHARGE

(CF3)

137
235
262

1610
1570

527
278
210
190
173

156
142
13"
124
116

111
107
107
U)2
97

107
121
127
919

2160

539
262
21S
1S7
ia«
159

MfcAN MEAN
CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT
TSATION DISCHARGE DISCHARGE THATIUN DISCHARGE

tTUNS/DAY) CCFS) CMG/L) (TONS/DAY)

145
134
U7

610 3790 119 
420 1930 109 .- -.

I6b 235 119
115 89 119 -- --

U6
196 87 47
220

184 
142 
151 
153 
15«>

1«8 -- -- 
-. UQ -- --

132
iai

111
173
249
1130
799

327
240
198
170

2» 14 151
140

MEAN
MEAN CONCEN. SEDIMENT 

DISCHARGE TRATION DISCHARGE 
CCFIS) (MG/L) (TONS/DAY)
148 -- — 
142 -- « 
140 « -«
137
104 30 6.4

116 — mm
109 « •« 
114 — .. 
Ill 
111

109 
102
1QO -- -• 
100 -- -• 
97

95
102
100 -- —•
97
93

»9
91
87 

102 
159

771
2bOO
1370
1190 -- «
3UO

BED MATERIAL PARTICLE SIZE, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
(METHODS OP ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

TYPE
DATE

AUG. 
09...

TIMt

1725

NUMBER
OF

SAM
PLING
POINTS
00063

INSTAN
TANEOUS

DIS
CHARGE
CCFS)
00061

BED
MAT,
FALL

DIAM,
X F iNtH

THAN
,125 MM
80159

BED
MAT.
FALL

DIAM.
X FINER

THAN
.250 MM
60160

BED
MAT.
FALL

DIAM,
X FINER

THAN
,500 MM
60161

BED
MAT.
FALL

DIAM.
x FINER

THAN
1.00 MM
60162

BED
MAT.

SIEVE
OIAM,

X FINER
THAN

2,00 MM
60169.

BED
MAT.

SIEVE
DIAM,

X FINER
THAN

4.00 MM
60170

BED
MAT,

SIEVE
DIAM.

X FINER
THAN

6.00 MM
80171

METHOD
OF

ANALY
SIS

192 It 23 47



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS

Periodic field determinations of water temperature and specific conductance are made at many stream- 
gaging stations other than regular water-quality stations. These data are usually collected at monthly 
intervals during routine visits to the station. Additional data for each station are published in Part 1 
of this report.

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973
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I
DATE

OCT. 
25, 1972... 

NOV. 
7ft

JAN. 
03, 1973... 

FEB. 
06.........

MAR. 
13 .........

OCT. 
25, 1972... 

NOV. 
27.........

JAN. 
02, 1973... 

FEB. 
05.........

MAR. 
13 .........

OCT. 
05, 1972... 

NOV. 
r>fl

DEC. 
15.......*.

JAN. 
18, 1973... 

FEB. 
23.........

MAR. 
15.........

OCT. 
05, 1972... 

NOV. 
no

DEC. 
15.........

JAN. 
18, 1973... 

FEB. 
23.........

OCT. 
05, 1972... 

NOV. 
08.........

DEC. 
15.........

JAN. 
18, 1973... 

FEB. 
26.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
)ISCHARGE TORE (MICRO- 

(CFS) (°C) MHOS)

04010500 PIGEON RIVER AT MIDDLE FALI

128 6 70 

115 0 100 

72 1 112 

100 0 100 

162 .5 100

04014500 BAPTISM RIVER NEJ

150 2 70 

69 0 80 

18 1 105 

22 .5 110 

131 1 180 

04015500 SECOND CREEK NI

14 11.5 625 

15 2 610 

6.6 .5 630 

9.1 0 

5.5 .5 

36 0 580 

04016000 PARTRIDGE RIVER

86 13.5 215 

80 4 300 

21 .5 420 

31 .5 

33 .5

04016500 ST. LOUIS RIVER

233 12 55 

216 2.5 85 

56 .5 240 

51 0 

49 .5 290

DATE 

jS, NEAR GRANE

APR. 
18 .........

MAY 
22.........

JUNE 
21.........

JULY 
18 .........

AUG. 
01.........

SEPT. 
05.........

\R BEAVER BAY,

APR. 
17.........

MAY 
22.........

JUNE 
29.........

JULY 
31.........

SEPT. 
06 .........

3AR AURORA, MI

MAR. 
30.........

MAY
03.........

JUNE 
07 .........

JULY 
11.........

AUG. 
17.........

SEPT. 
19.........

NEAR AURORA,

MAR. 
30.........

MAY 
03.........

JUNE 
07 .........

JULY 
11.........

AUG. 
17.........

SEPT. 
19.........

NEAR AURORA,

MAR. 
30.........

MAY 
04.........

JUNE 
07 .........

JULY 
12.........

AUG. 
17.........

SEPT. 
19.........

TEMPERA- 
DISCHARGE TURE 

(CFS) (°C)

l PORTAGE, MINN.

1420 2.5 

762 11 

652 19 

365 21 

661 17.5 

1090 19 

MINN.

489 1 

164 11.5 

522 14 

266 17 

246 18 

UN.

26 1 

23 8.5 

21 15 

19 24.5 

28 18 

32 11 

MINN.

76 5 

124 11 

128 17 

69 27 

186 23 

61 13 

MINN.

270 3 

484 8.5 

266 17 

236 22 

381 23 

167 11.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

60 

63

78 

80

60 

60 

50 

68 

70

510 

440 

600

750 

610

375 

210 

270 

290 

230 

380

120 

60 

120 

180 

110 

170
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]
DATE

OCT. 
06, 1972... 

NOV. 
07 .........

DEC. 
14.........

JAN. 
19, 1973... 

FEB. 
26.........

APR. 
02.........

OCT. 
24, 1972... 

NOV. 
03.........

NOV. 
28 .........

JAN. 
01, 1973... 

JAN. 
29.........

FEB. 
12.........

FEB. 
27.........

MAR. 
30.........

APR. 
12.........

APR. 
17 .........

OCT. 
03, 1972... 

OCT. 
24.........

NOV. 
03.........

NOV. 
28.........

DEC. 
15.........

JAN. 
24, 1973... 

JAN. 
29.........

FEB. 
12.........

FEB. 
27.........

MAR. 
30.........

APR. 
12.........

APR. 
17 .........

OCT. 
06, 1972... 

NOV.
r\Q

JAN. 
22, 1973... 

FEB. 
27.........

MAR. 
16.........

APR. 
02.........

DISCHARGE 
(CFS)

472 

524 

129 

130 

87 

679

20 

21 

8.7 

8.8 

8.6 

9.2 

9.8 

52 

19 

36

20 

15 

20 

9.0 

7.2 

7.4 

8.5 

8.3 

7.7 

39 

13 

35

1.6 

4.7 

.45 

.19 

76 

6.8

SPEC 
CON 

TEMPERA- TA 
TORE (MI 
(°C) M

04018750

11 

4 

.5 

0 

.5 

3 

04018900 EAST

0 

2

0 

0 

0 

0 

0 

6 

7 

7 

04019000 WEST

14 

.5 

3 

0 

0 

0 

0 

0 

0 

6 

7 

7 

04019300 W

8 

2 

0 

.5 

0 

1

IFIC 
DUC- 
NCE 
CRO- 
HOS)

ST.

125 

140 

180

50 

190 

TWO

420

TWO 

200

EST

175 

140

60 

90

DISCHARGE 
DATE (CFS)

LOUIS RIVER AT FORBES, MINN.

JUNE 
06......... 692

JULY 
12......... 460

AUG. 
15......... 1160

AUG. 
17......... 786

SEPT. 
20......... 311

RIVER NEAR IRON JUNCTION, MINN.

MAY 
07 ......... 198

MAY 
14......... 67

MAY
1 Q ^ t;

MAY 
25......... 62

JULY 
20......... 16

AUG. 
10......... 68

AUG. 
24......... 21

SEPT. 
07......... 31

SEPT. 
20......... 13

SEPT. 
25......... 20

RIVER NEAR IRON JUNCTION, MINN.

APR. 
24......... 86

MAY 
07 ......... 196

MAY 
14......... 93

MAY 
18......... 39

MAY 
25......... 69

JUNE 
22......... 40

JULY 
20......... 12

AUG. 
10......... 35

AUG. 
24......... 36

SEPT. 
07......... 20

SEPT. 
20......... 9.3

SEPT. 
25 11

SWAN RIVER NEAR SILICA, MINN.

MAY 
07 ......... 54

JUNE 
07......... 4.0

JULY
19 9 ^

AUG. 
14......... 1.6

SEPT. 
20......... 0.4

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

' 19 140 

22 110 

21.0 160 

21.5 160 

10 160

10 

12 300 

17 

11 

23 

20 

17 

17 

12 

12.5 410

7 

10 

11.5 120 

17 

11 

19 

23 

20 

17 

17 

9 

12

6.5 50 

14.5 600 

22 210 

18 170 

5.5 225
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DATE

OCT. 
04, 1972... 

NOV. 
06.........

DEC. 
14.........

JAN. 
17, 1973... 

FEB. 
22.........

MAR. 
29.........

OCT. 
18, 1972... 

NOV. 
22.........

JAN. 
10, 1973... 

FEB. 
21.........

MAR. 
21.........

OCT. 
18, 1972... 

NOV. 
22.........

JAN. 
10, 1973... 

FEB. 
21.........

MAR. 
21.........

OCT. 
18, 1972... 

NOV. 
22.........

JAN. 
10, 1973... 

MAR. 
21.........

APR. 
24.........

OCT. 
18, 1972... 

NOV. 
22.........

JAN. 
10, 1973... 

FEB. 
21.........

MAR. 
21.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

04024000 ST. LOUIS RIVE

2820 11 135 

4220 6 180 

1420 .5 150 

1660 .5 

1590 1 190 

3700 1 

05034100 PELICAN RIVER AT DETROIT LAKE

7.4 2.5 360 

12 .5 400 

13 1 440 

10 1.5 470 

26 4.5 350 

05035500 ST. GLAIR LAKE OUTLET

2.9 1.5 770 

3.2 2.5 740 

3.9 .5 710 

4.3 .5 1010 

9.4 3 540 

05035600 PELICAN RIVER AT MUSKRAT LAKE

8.8 4 460 

13 1 390 

16 .5 425 

30 4 380 

28 9 430 

05037100 PELICAN RIVER AT SALLIE LAKE

7.8 1 350 

16 1.5 340 

21 1.5 390 

16 1.5 420 

33 5.5 310

DISCHARGE 
DATE (CFS)

R AT SCANLON, MINN.

MAY 
03.......,- 3RSO

JUNE 
06 ........

JULY 
11........

AUG. 
16........

SEPT. 
19........

OUTLET NEAR

APR. 
24........

MAY 
31

JULY 
06........

AUG. 
08........

SEPT. 
12........

NEAR DETROIT

APR. 
24........

MAY 
31........

JULY 
06........

AUG. 
08........

SEPT. 
12........

OUTLET NEAR

MAY 
31........

JULY 
06........

AUG. 
08........

SEPT. 
12. ......

2360

1470

3990

1120

DETROIT LAKES, 

24

7.4

11

19

39

LAKES, MINN. 

7.6

5.6

4.2

4.4

9.2

DETROIT LAKES, 

10

9.8

16

44

OUTLET NEAR DETROIT LAKES,

APR. 
24. ...... ^6

MAY 
31.......

JULY 
06.......

AUG. 
08.......

SEPT. 
11.......

14

9.9

23

36

TEMPERA 
TURE 
(°C)

8 

18 

26 

21 

12.5

MINN.

7 

19 

24.5 

24.5 

17.5

6.5 

20.5 

25 

24 

16.5 

MINN.

21 

24 

27 

19.5

MINN.

9 

20.5 

22 

25 

19.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

115 

150 

200 

180 

200

390 

420 

370 

325 

335

500 

690 

580 

660 

700

480 

460 

390 

420

410 

420 

390 

350 

470
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DATE

OCT. 
18, 1972... 

NOV. 
28.- -------

JAN. 
10, 

FEB. 
21

MAR. 
13.

MAR. 
21

OCT. 
18, 

NOV. 
28.

JAN. 
08, 

FEB. 
22

MAR. 
13

APR. 
24

NOV. 
03, 

NOV. 
28.

JAN. 
15, 

FEB. 
22.

MAR. 
08.

MAR. 
13.

MAR. 
27.

OCT.
19, 

NOV. 
14.

DEC. 
12

JAN. 
23, 

FEB. 
28.

MAR. 
14

OCT. 
12, 

NOV. 
14

DEC. 
12.

JAN. 
23, 

FEB. 
27.

MAR. 
22.

1973...

1972...

1973...

1972...

1973...

1972...

1973...

1972...

1973...

DISCHARGE 
(CFS)

49 

40 

46 

51 

105 

140

414 

378 

335 

334 

525 

459

.29 

.81 

4.7 

9.2 

21 

22 

330

15 

24 

16 

39 

21 

117

5.3 

12 

4.0 

6.0 

3.8 

43

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05040500 PELICAN RIT

1 470 

0 520 

0 435 

0 420 

0 430 

7 440 

05046000 OTTER TAIL RIVER B]

8 340 

2.5 370 

0 370 

1 430 

3 400 

11 395 

05050000 BOIS DE SIOUX

2.5 1450 

0 

0 2800 

1 1720 

3 970 

8 830 

05061000 BUFFALO

.5 700 

1 690 

0 700 

1 550 

0 730 

2 510 

05061500 SOUTH BRANCH

15 800 

1 800 

0 460 

1 1400 

0 440 

0.5 270

DISCHARGE 
DATE (CFS)

7ER NEAR FERGUS FALLS, MINN.

APR. 
24......... 121

JUNE 
01......... 72

JULY 
05......... 33

AUG. 
10......... 25

SEPT. 
11......... 45

SLOW ORWELL DAM NEAR FERGUS FALLS,

APR. 
27......... 334

JUNE 
12......... 252

JULY 
05......... 200

AUG. 
10......... 208

SEPT. 
11......... 74

RIVER NEAR WHITE ROCK, S. DAK.

APR. 
06......... 181

APR. 
30......... 2.5

JUNE 
01......... 58

JULY 
06......... .02

AUG. 
09......... .04

SEPT. 
12......... .02

RIVER NEAR HAWLEY, MINN.

APR. 
04......... 56

MAY 
08......... 34

JUNE 
12......... 26

JULY 
18......... 18

AUG. 
22......... 20

SEPT. 
25......... 114

BUFFALO RIVER AT SABIN, MINN.

APR. 
03......... 30

MAY 
08 ......... 17

JUNE 
12......... 2.9

JULY 
17......... 3.9

AUG. 
21......... 2.2

SEPT. 
25......... 20

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

9 460 

26 420 

27 460 

21 505 

15 480

MINN.

11 395 

22 380 

25 380 

24 395 

21 480

8 9SO 

9 1280 

21 825 

33.5 1320

6 630 

14 700 

18 660 

19 680 

18 600 

12 630

6 690 

19 930 

20 1130 

23 820 

22 745 

14.5 850
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DATE

OCT. 
02, 1972... 

NOV. 
15.........

DEC. 
12.........

JAN. 
23, 1973... 

FEB. 
27.........

APR. 
03.........

OCT. 
13, 1972... 

NOV. 
15.........

DEC. 
13.........

JAN. 
24, 1973... 

FEB. 
28.........

MAR. 
15.........

MAR. 
21.........

OCT. 
12, 1972... 

NOV. 
16.........

DEC. 
13.........

JAN. 
24, 1973... 

FEB.
OQ

MAR. 
16.........

MAR. 
21.........

OCT. 
12, 1972... 

DEC. 
13.........

JAN. 
25, 1973... 

MAR, 
16.........

MAR. 
21.........

OCT. 
12, 1972... 

NOV. 
16.........

DEC. 
14.........

JAN. 
01, 1973... 

MAR. 
01.........

MAR. 
15.........

DISCHARGE 
(CFS)

20 

38 

27 

14 

19 

118

109 

50 

35 

42 

44 

559 

293

80 

63 

36 

41 

45 

1050 

489

.7 

.5 

.07 

347 

62

21 

44 

11 

11 

16 

628

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05062000 BUFFALO R]

10 750 

1 700 

0 780 

0 740 

0 880 

2 590 

05062500 WILD RICE R]

8 530 

0 560 

0 600 

500 

0 580 

0 510 

5 340 

05064000 WILD RICE

10 450 

.5 560 

0 700 

1 650 

0 660 

.5 460 

.5 430 

05067500 MARSH R]

7.5 660 

0 830 

1 

.5 455 

.5 490 

05069000 SANDHILL

8 650 

.5 700 

0 860 

1 700 

0 690 

1 390

DI 
DATE

EVER NEAR DILWORTH, MINN

MAY 
08 .........

JUNE 
13.........

JULY 
17.........

AUG. 
22.........

SEPT. 
25

:VER AT TWIN VALLEY, MIN

APR. 
05.........

MAY 
09.........

JUNE 
13.........

JULY 
18.........

AUG. 
23.........

SEPT. 
05.........

SEPT. 
26.........

RIVER AT HENDRUM, MINN.

APR. 
05.........

MAY 
09.........

JUNE 
14 .........

JULY 
18.........

AUG. 
22.........

SEPT. 
27.........

EVER NEAR SHELLY, MINN.

APR. 
05.........

MAY 
09.........

JUNE 
14.........

SEPT. 
27.........

RIVER AT CLIMAX, MINN.

APR. 
05.........

MAY 
10.........

JUNE 
14.........

JULY 
19.........

AUG. 
23.........

SEPT. 
27.........

SCHARGE 
(CFS)

61 

32 

20 

17 

127

N.

231 

145 

93 

51 

71 

1430 

787

268 

190 

103 

63 

80 

850

17 

2.6 

.3

98

60 

35 

18 

9.9 

13 

103

TEMPERA 
TURE(°c)

15.5 

19 

23 

19.5 

12

5.5 

14.5 

23.5 

23 

19 

18 

13.5

8 

15.0 

19.5 

24.5 

21 

13

9 

14 

23 

13

6.5 

12 

23 

19.5 

22 

13

SPECIFIC 
CONDUC 
TANCE 

( MICRO - 
MHOS)

770 

680 

600 

525 

565

370 

410 

610 

390 

360 

340 

515

375 

520 

520 

440 

325 

490

700 

650 

850 

330

590 

650 

660 

540 

520 

585
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SPECIFIC 
CONDUC-

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

5.5 240

18 150

26 230

19.5 260

14 240

5 315

7 280

17 260

20 260

21.5 300

11 280

16.5 650

20 530

20 750

15.5 500

4.5 430

7 560

24.5 620

15 600

25 520

5 490

13 630

22.5 590

24 480

23 610

13 500

]
DATE

NOV. 
06, 1972... 

DEC. 
08.........

JAN. 
12, 1973... 

FEB. 
16.........

MAR. 
22.........

APR. 
17.........

NOV. 
06, 1972... 

DEC. 
13.........

JAN. 
15, 1973... 

FEB. 
20.........

MAR. 
22.........

APR. 
05. ........

NOV. 
03, 1972... 

DEC. 
07.........

MAR. 
15, 1973... 

APR. 
05.........

APR. 
26.........

OCT. 
10, 1972... 

NOV. 
21.........

DEC.
1 Q

JAN. 
29, 1973... 

MAR. 
02.........

MAR. 
19.........

OCT. 
11, 1972... 

NOV. 
20.........

DEC. 
15.. .......

JAN. 
30, 1973... 

MAR. 
02.........

MAR. 
20.........

DISCHARGE 
(CFS)

536 

480 

518 

536 

108 

111

652 

561 

512 

572 

359 

204

11 

.09 

385 

28 

43

3.6 

8.4 

3.1 

8.5 

5.0 

28

75 

91 

84 

43 

54 

422

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05074500 RED LAKE RIVEI

20 

1 270 

.5 285 

.5 340 

1 300 

2.5 260 

05075000 RED LAKE RIVER AT HIGH

2 300 

0 

0 275 

0 350 

.5 275 

6.5 265 

05076000 THIEF RIVER NEAR

540 

.5 1530 

.5 380 

6 500 

11.5 550 

05077700 RUFFY BROOK

11.5 650 

1 470 

0 625 

1 510 

0 510 

1 340 

05078000 CLEARWATER R

10 500 

.5 460 

0 490 

1 470 

0 500 

1 350

DISCHARGE 
DATE (CFS)

I NEAR RED LAKE, MINN.

APR. 
27. ....---- 16R

JUNE 
04.....

JULY 
06.....

AUG. 
10.....

SEPT. 
14.....

LANDING NEAR

APR. 
17.....

APR. 
27.....

JUNE 
04.....

JULY 
05.....

AUG. 
09.....

SEPT. 
13.....

THIEF RIVER

JUNE 
05.....

JULY 
05.....

AUG. 
09.....

SEPT. 
13.....

NEAR GONVICK

APR. 
09.....

MAY 
11.....

JUNE 
15.....

JULY 
20.....

AUG. 
27.....

SEPT. 
05

.... 378

. . . . 188

.... 223

.... 430

GOODRIDGE, MINN. 

.... 160

.... 259

.... 412

.... 176

.... 234

.... 577

FALLS, MINN. 

.... 12

.... .9

.... 14

.... 45

, MINN. 

.... 9.2

.... 26

.... 1.7

.... .85

.... 2.0

.... 113

EVER AT PLUMMER, MINN.

APR. 
09 ..---- 54

MAY 
10.....

JUNE 
15.....

JULY 
19.....

AUG. 
27.....

SEPT. 
28.....

.... 33

.... 13

.... 14

.... 130

.... 1030
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DATE

OCT. 
10, 1972... 

NOV. 
20.........

DEC. 
18.........

JAN. 
29, 1973... 

FEB. 
16.........

MAR. 
02.........

MAR. 
14.........

OCT. 
11, 1972... 

NOV. 
17 .........

DEC. 
15.........

JAN. 
30, 1973... 

MAR. 
01.........

MAR. 
20.........

OCT. 
11, 1972... 

NOV. 
17 .........

DEC. 
14 .........

JAN. 
25, 1973... 

MAR. 
01.........

MAR. 
15.........

NOV. 
03, 1972... 

MAR. 
15, 1973... 

MAR. 
21.........

NOV. 
02, 1972... 

DEC. 
07.........

JAN. 
11, 1973... 

FEB. 
15.........

MAR. 
21.........

DISCHARGE 
(CFS)

16 

23 

4.2 

4.0 

9.0 

8.9 

522

129 

170 

83 

64 

65 

1210

1060 

474 

669 

590 

646 

3390

.03 

90 

54

2.6 

2.0 

1.4 

2.0

70

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05078230 LOST

13 590 

1 610 

0 750 

1 600 

0 750 

0 670 

0 385 

05078500 CLEARWATER R]

10 580 

.5 530 

0 460 

1 500 

0 540 

.5 385 

05079000 RED LAKE

9 345 

1 360 

0 385 

2 350 

0 

0 285 

05087500 MIDDLE

2.5 590 

.5 

.5 265 

05094000 S. BRANCH TWO

2 460 

1 430 

.5 425 

.5 590 

.5 285

E 
DATE

RIVER AT OKLEE, MINN.

MAR. 
19.........

APR. 
09.........

MAY 
11.........

JUNE 
15.........

JULY 
19.........

AUG. 
27.........

SEPT.
9ft

tVER AT RED LAKE FALLS,

MAY 
10.........

JUNE 
15.........

JULY 
19.........

AUG. 
24

SEPT.
9fl

RIVER AT CROOKSTON, MI»

MAR. 
20.........

MAY 
10.........

JUNE 
14.........

JULY 
19.........

AUG. 
23.........

SEPT. 
27.........

RIVER AT ARGYLE, MINN.

APR. 
26 .........

JUNE 
01.........

AUG. 
09.........

RIVERS AT LAKE BRONSON,

APR. 
26.........

JUNE 
01.........

JULY 
05.........

AUG. 
08.........

SEPT. 
13 .........

•ISCHARGE 
(CFS)

194 

63 

94 

5.3 

2.4 

19 

326 

MINN.

112 

26 

20 

168 

1900

fN.

2350 

734 

419 

200 

428 

4450

22 

1.1 

.11

MINN.

4.5 

5.1 

1.8 

9 

2.4

TEMPERA 
TURE
( c)

1 

5 

9 

25 

24 

24.5 

14

14 

24 

24 

20 

12.5

.5 

14 

24 

24.5 

23 

14.5

9.5 

21.5 

18

7 

19 

19 

23 

15

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

410 

540 

680 

640 

560 

640 

620

580 

590 

440 

525 

520

340 

420 

360 

340 

410 

410

500 

390 

250

400 

260 

440 

390 

300
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DATE

MOV. 
02, 1972... 

DIC. 
06.........

JAN. 
10, 1973... 

FEB. 
14.........

MAR.
20.........

DEC. 
06, 1972... 

JAN. 
10, 1973... 

FEB. 
14.........

MAR. 
20.........

APR. 
25.........

NOV. 
02, 1972... 

DBG. 
05.........

JAN. 
10, 1973... 

FEB. 
15.........

APR. 
04.........

OCT.
25, 1972... 

JAN. 
03, 1973... 

FEB. 
06.........

MAR. 
13.........

APR. 
18.........

OCT. 
26, 1972... 

JAN. 
04, 1973... 

FEB. 
07.........

MAR. 
13.........

APR. 
24.........

OCT. 
26, 1972...

DISCHARGE 
(CFS)

2.7 

3.8 

4.0 

2.4 

51

3.6 

.54

1.2 

30 

64

31 

10 

4.5 

5.3

79

28 

11 

9.0 

174 

52

115 

84 

58 

58 

474

854

SPECIFIC 
CONDUC- 

TBMPERA- TANCB 
TORE (MICRO- 
(°C) MHOS)

05104500 ROSEAU RIVER BELOW

1 510 

.5 380 

0 370 

0 490 

0 295 

05106000 SPRAGUE CRE

.5 460 

0 580 

0 650 

0 205 

4.5 255 

05107500 ROSEAU

1.5 390 

.5 430 

0 5SO 

0 800 

3 265 

05112000 ROSEAU RIVER BELOW S

4.5 405 

0 725 

0 

1.5 

6 300 

051244SO KAWISHIWI

4 

.5 

.5 50 

1 50 

5.5 50 

05127000 KAWISHIWI

6.5 50

DATE 

SOUTH FORK NEAR

APR. 
25......

MAY 
31......

JULY 
04......

SEPT. 
12......

EK NEAR SPRAGUE,

MAY 
31......

JULY 
04......

AUG. 
08......

SEPT. 
12

DISCHARGE 
(CFS)

MALUNG, MINN. 

43

35

4.5

MANITOBA 

31

15

43

23

RIVER AT ROSS, MINN.

APR. 
25......--- 152

MAY 
31......

JULY 
04......

AUG. 
08......

SEPT. 
12

104

39

89

146

TATE DITCH 51 NEAR CARIBOU, MINN.

MAY 
16......--- 120

JUNE 
27......

JULY 
25......

AUG. 
28......

RIVER NEAR ELY,

MAY 
24......

JUNE 
26......

AUG. 
03......

SEPT. 
11......

RIVER NEAR WINT0

MAY 
23, 1973

108

18

42

MINN. 

482

289

221

457

N, MINN. 

2000

TEMPERA 
TURE 
(°C)

7 

20 

19 

17

17 

18 

19 

12.5

7.5 

19 

20.5 

22

17

10 

19 

21 

24.5

14

21 

20.5 

18

13.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO - 
MHOS)

380 

350 

420 

280

290 

220 

255

320 

320 

380 

280 

265

330 

302 

287 

305

50 

50 

50 

50

60
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DISCHARGE 
DATE (CFS)

OCT. 
27, 1972... 8.8

NOV. 
29......... 5.4

JAN. 
17, 1973... 8.8

JAN. 
19......... 6.1

FEB. 
07......... 4.0

MAR. 
14......... 17

OCT. 
27, 1972... .18

NOV. 
29......... .06

APR. 
19, 1973... 2.7

MAY 
25......... 2.2

OCT. 
26, 1972... 1.3

NOV. 
29......... .79

JAN. 
09, 1973... .35

JAN. 
19......... .46

FEB. 
06......... .20

MAR. 
14......... 1.9

OCT. 
26, 1972... 1.4

NOV.
OQ QQ

JAN.
11 1 Q*7^ 1 Q

JAN. 
19......... 1.9

FEB. 
06......... 1.4

MAR. 
14......... 4.3

MAR. 
12, 1973... .02

APR. 
18......... .02

OCT.
O C 1 QT O "I A

NOV. 
30......... 17

JAN.
nt> 1Q*7^ T7

FEB. 
07......... 16

MAR. 
12......... 20

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05127205 BURNTSIDE 

8 80

1.0 50

1.5 50

0 65

.5 50

0 68

05127207 BJORKMAN'S 

6 50

0 70

2.5 50

14 55

05127210 ARMSTRONG 

5.5 170

0 170

.5

0 102

0 175

0 . 220

05127215 LONGSTORFF 

7 140

0 140

.5 65

0 70

0 90

0 100

05127219 SHAGAWA LAKE 

0 110

8 340

05127230 SHAGAWA 

5 70

1 75

.5

.5

2 80

DISCHARGE 
DATE (CFS)

RIVER NEAR ELY, MINN.

APR. 
19......... 42

MAY 
25......... 129

JUNE
OC "TO

AUG. 
03......... 123

SEPT. 
10......... 83

CREEK NEAR ELY, MINN.

JUNE 
25......... .93

AUG. 
03......... .55

SEPT. 
10......... .76

CREEK NEAR ELY, MINN.

APR. 
19......... 6.7

MAY 
25......... 11

JUNE 
25......... 7.2

AUG. 
03......... 1.8

SEPT. 
10......... 4.3

CREEK NEAR ELY, MINN.

APR. 
19......... 16

MAY 
25......... 16

JUNE 
25......... 6.8

AUG. 
03......... 6.4

SEPT. 
10......... 9.9

TRIBUTARY AT ELY, MINN.

MAY 
03......... .02

RIVER AT ELY, MINN

APR. 
18......... 62

MAY 
24......... 150

JUNE 
25......... 120

AUG. 
03......... 156

SEPT. 
10......... 157

TEMPERA- 
TORE 
(°C)

9

14

19.5

23

19

16

15.5

15

4

14

17

18.5

14

5

13

19

19.5

15

5.5

6

15

20

24

19.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

55

65

50

50

50

, 50

50

55

96

100

50

50

130

80

80

50

90

300

80

65

70

75
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DATE

MAR. 
13, 1973... 

MAY 
24.........

JULY 
26, 1973

OCT. 
25, 1972... 

NOV. 
30.........

JAN. 
12, 1973... 

FEB. 
08 .........

MAR. 
14.........

OCT. 
18, 1972... 

DEC. 
01.........

JAN. 
15, 1973... 

FEB. 
09.........

MAR. 
16.........

OCT. 
03, 1972... 

OCT. 
18.........

OCT. 
23.........

NOV. 
10.........

NOV. 
27.........

JAN. 
22, 1973... 

FEB. 
19.........

APR. 
06.........

APR. 
24.........

MAY 
07 .........

OCT. 
31, 1972... 

DEC. 
04 .........

JAN. 
09, 1973... 

FEB. 
13.........

MAR. 
26.........

DISCHARC 
(CFS)

469 

3420

3870

190 

137 

124 

98 

106

109 

54 

19 

21 

160

26 

22 

25 

25 

16 

14 

13 

29 

96 

62

624 

362 

113 

106 

1200

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
JE TORE (MICRO- 

(°C) MHOS)

05127500 BASSWOOI

1 50 

50 

05128000 NAMAKAN RIVER AT

19.5 

05129000 VERMILION RIVER BELC

3.5 62 

1 65 

1 60 

.5 50 

1.5 76 

05130500 STURGEON

2 42

0 80 

1 70 

0 95 

0 100 

05131000 DARK R]

11 

20

3 

3

0 

0 

0 

4

6 

9 

05131500 LITTLE FORK

2.5 120 

.5 160 

.5 180 

0 275 

.5 105

D
DATE

5 RIVER NEAR WINTON, MIN

AUG. 
02.........

OUTLET OF LAC LA CROIX,

5W VERMILION LAKE, NEAR

APR. 
20.........

MAY

JUNE 
27.........

AUG. 
01.........

SEPT. 
07.........

RIVER NEAR CHISHOLM, MI

APR. 
20.........

MAY 
30.........

JULY 
31.........

SEPT. 
07 .........

CVER NEAR CHISHOLM, MINN

MAY 
14.........

MAY 
15.........

MAY 
29.........

JUNE
flQ

JULY 
06 .........

AUG. 
17.........

AUG. 
30.........

SEPT. 
07.........

SEPT. 
21.........

RIVER AT LITTLE FORK, M

APR. 
03.........

APR. 
23.........

MAY 
29.........

AUG. 
06 .........

SEPT. 
11.........

TEMPERA- 
ISCHARGE TORE 
(CFS) (°C)

N. 

1550 21

ONTARIO

TOWER, MINN.

334 6 

607 14.5 

677 17 

620 21 

473 19 

NN.

212 10 

250 10 

166 17.5 

143 15

79 8.5 

62 10 

56 14 

33 16 

38 22 

46 20 

26 20 

37 14 

14 9

INN.

1450 3 

3750 6.5 

2510 16.5 

883 25 

782 16

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

55

60 

65 

50 

50 

70

70 

72

55 

80

95 

120 

95 

110 

105
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DATE

OCT. 
30, 1972... 

DEC. 
04.........

JAN. 
08, 1973... 

FEB. 
12.........

MAR. 
26.........

OCT. 
31, 1972... 

MAY 
30, 1973...

NOV. 
01, 1972... 

DEC. 
05.........

JAN. 
09, 1973... 

FEB. 
13.........

APR. 
04.........

NOV. 
01, 1972... 

FEB. 
14, 1973... 

MAR. 
14.........

MAR. 
20.........

APR. 
24.........

MAR. 
14, 1973... 

MAR. 
20.........

NOV. 
01, 1972... 

MAR. 
20, 1973... 

APR. 
24.........

MAY 
30

OCT. 
11, 1972... 

NOV. 
07.........

FEB. 
07. 1973...

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TORE (MICRO - 

(CFS) (°C) MHOS)

05132000 BIG FORK RI\

580 2 210 

328 .5 240 

163 .5 300 

158 0 310 

816 .5 175 

05133500 RAINY RIVER A1!

8270 3.5 130 

9460 16 80 

05134200 RAPID RIVER

119 1 165 

22 .5 140 

7.6 0 180 

8.2 0 340 

125 2.5 155 

05139500 WEST BRANCH WARROAD I

2.9 — 380 

.90 .5 650 

16 .5 

12 .5 275 

30 7 300 

05140000 BULLDOG RUN

4.5 .5 

.29 0 300 

05140500 EAST BRANCH WARROAI

1.5 1.5 500 

7.2 0 270 

16 6.5 340 

9.7 18.5 330 

05201500 MISSISSIPPI RIVER AT WINNII

576 10 280 

456 1.5 

794 1 300

TEMPERA- 
DZSCHARGE TURE 

DATE (CFS) (°C)

HER AT BZG FALLS, MZNN.

APR. 
23......--- 1640 7.5

MAY 
28......

JULY 
02......

AUG. 
06......

SEPT. 
10

1200 15

502 21.5

455 22

... 7 54 14

P MANZTOU RAPZDS, MZNN.

AUG. 
07......--- 15600 20

NEAR BAUDETTE

APR. 
24......

MAY 
30......

JULY 
03 ......

AUG. 
07 ......

SEPT. 
]_]_

, MZNN. 

386 5.5

132 19

84 24

547 22

851 16

OVER NEAR WARROAD, MINN.

MAY 
31......--- 14 16

JULY 
03......

AUG. 
07 ......

SEPT. 
12......

NEAR WARROAD,

APR. 
24......

MAY 
31

6.1 21

3.0 23

25 .5

MZNN. 

.58 7

... .15 15

3 RIVER NEAR WARROAD, MZNN.

JULY 
03. .....--- 6-5 21

AUG. 
07......

SEPT. 
12......

3ZGOSHZSH DAM

MAR. 
27......

APR. 
30......

JUNE 
04......

2.3 22

18 13 . 5

NEAR DEER RIVER, MZNN. 

127

129 10.5

129 16

SPECZFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

175 

150 

205 

170 

180

130

180 

195 

200 

190 

145

395 

430 

410 

230

520 

640

380 

380 

255

215 

280



340 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

SPECIFIC 
CONDUC-

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

13.5 230

20.5 280

24 150

22 280

18 275

15 285

3 110

10.5 95

16 110

20 130

12.5 120

11.5 200

17 220

25 150

22.5 220

12 225

17 170

24

22 120

14.5 150

4 195

8

18 200

25 50

22.5 210

15 215

6.5 220

11.5 260

DATE

OCT. 
10, 1972... 

NOV. 
09.........

DEC. 
19.........

JAN. 
23, 1973... 

FEB. 
19.........

APR. 
03.........

OCT. 
10, 1972... 

NOV. 
09.........

DEC. 
18.........

JAN. 
22, 1973... 

FEB. 
27.........

OCT. 
06, 1972... 

NOV. 
09.........

DEC. 
18.........

JAN. 
19, 1973... 

FEB. 
27.........

APR. 
04.........

OCT. 
02, 1972... 

NOV. 
03.........

JAN. 
15, 1973... 

FEB. 
19.........

MAR. 
26.........

OCT. 
03, 1972... 

OCT. 
20.........

NOV. 
02.........

DEC. 
13.........

JAN. 
16, 1973... 

FEB. 
21.........

OCT. 
12, 1972... 

NOV. 
07 .........

MAR. 
26, 1973...

DISCHARGE 
(CFS)

1630 

1850 

1600 

1620 

1640 

684

142 

164 

39 

81 

58

31 

47 

38 

46 

33 

77

2610 

3070 

1860 

1670 

2190

2840 

2450 

2920 

1980 

2070 

1560

266 

387 

138

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05211000 MISSISSIPPI RIVER

11 275 

3 270 

1 290

0 230 

6 250 

05212700 PRAIRIE RIVER

8.5 130 

2 130 

.5 140 

0 

.5 270 

05216860 SWAN RIVER NE

11 220 

2.5 200 

1 210 

1 

1 210 

6 220 

05220500 MISSISSIPPI RIVER BELOW S

11 200 

3 210 

1 

1 

4.5 160 

05227500 MISSISSIPPI RI

11.5 205 

4 240

.5 250 

0 

1 180 

05231000 PINE RIVER AT

10.5 220 

5.5 230 

4 223

DISCHARGE 
DATE (CFS)

AT GRAND RAPIDS, MINN.

MAY 
08. .....--- 415

JUNE
f\Q

JULY 
06......

AUG. 
15......

SEPT. 
14......

SEPT. 
25

448

275

518

312

... 385

NEAR TACONITE, MINN.

APR. 
02. .....--- 295

MAY 
07 ......

JUNE 
08......

AUG. 
14......

SEPT. 
20......

AR CALUMET,

MAY 
07......

JUNE 
no

JULY 
06......

AUG. 
14......

SEPT. 
20......

ANDY RIVER

JUNE 
01......

JULY 
10......

AUG. 
16......

SEPT. 
17

287

251

194

103

MINN. 

87

99

44

54

12

NEAR LIBBY, MINN. 

2200

1760

... 925

VER AT AITKIN, MINN.

MAR. 
27......... 3270

MAY 
01......

JUNE 
04......

JUE»Y 
09......

AUG. 
09......

SEPT. 
17......

CROSS LAKE

APR. 
30......

JUNE 
04......

2370

2550

1380

3210

1250

, MINN. 

265

202



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMPLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

OCT.
18, 1972. 

NOV.
13.......

DEC.
11.......

JAN.
22, 1973. 

FEB.
26.......

APR.
02.......

OCT.
11, 1972. 

NOV.
15.......

DEC.
12.......

JAN.
16, 1973.

OCT.
13, 1972. 

NOV.
16.......

DEC.
13.......

JAN.
17, 1973. 

FEB.
21.......

MAR.
22.......

OCT.
12, 1972. 

DEC.
12.......

FEB.
20, 1973.

OCT.
10, 1972. 

NOV.
15.......

DEC.
11.......

JAN.
16, 1973. 

FEB.
19.......

MAR.
21.......

OCT.
09, 1972. 

NOV.
14.......

DEC.
11.......

JAN.
15, 1973. 

FEB.
19.......

MAR.
16.......

DISCHARGE 
(CFS)

387

517

384

338

296

528

257

166

137

111

1280

1510

923

979

756

4090

5440

4930

3050

431

526

314

223

135

1810

315

493

143

150

146

1320

TEMPERA 
TURE

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS) DATE 

05244000 CROW WING RIVER AT NIMROD, MINN.

DISCHARGE 
(CFS)

300

170

350

370

380

300

MAY
07.. 

JUNE
11... 

JULY
16... 

AUG.
20... 

SEPT.
24...

462

468

292

473

465

05245100 LONG PRAIRIE RIVER AT LONG PRAIRIE, MINN.

9.5

0

0

0

470

420

460

460

FEB.
20.. 

MAR.
21..

JUNE
21..

77

576

91

05247500 CROW WING RIVER NEAR PILLAGER, MINN.

11

1.0

350

320

400

MAY
02.. 

JUNE
13.. 

JULY
20.. 

AUG.
14... 

SEPT.
19...

1600

1250

452

1320

820

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MINN. 

11 280
MAY
02... 

JUNE
14... 

SEPT.
19...

05270500 SAUK RIVER NEAR ST. CLOUD, MINN.

11.5

0

0

0

0

2

10

2

0

0

0

2

440 

380 

490 

520 

535 

350 

05275000 ELK RIVER NEAR BIG LAKE, MINN.

MAY
01.. 

JUNE
21... 

JULY
17... 

AUG.
10.., 

SEPT.
18...

340

280

350

365

350

185

APR.
30.., 

JUNE
06... 

JUNE
21... 

JULY
16... 

AUG.
09... 

SEPT.
17...

6290

4360

2650

557

139

129

227

196

286

545

238

124

142

124

TEMPERA 
TURE

13

21

24

22

12

0

3

16

8

16

22

23

15

10.5

13.5

17

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

310

310

220

275

350

460

360

440

440

400

385

453

320



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

OCT. 
19, 1972... 

NOV. 
29.........

DEC. 
12.........

JAN. 
17, 1973... 

FEB.
TO

MAR. 
15.........

OCT. 
20, 1972... 

NOV. 
29.........

DEC.
14.........

JAN. 
18, 1973... 

FEB. 
28.........

MAR. 
13.........

OCT. 
17, 1972... 

NOV. 
20.........

DEC. 
19.........

JAN. 
15, 1973... 

FEB. 
15.........

MAR. 
15.........

APR. 
10.........

OCT. 
17, 1972... 

OCT. 
27.........

NOV. 
27.........

DEC. 
15.........

DEC. 
27.........

JAN. 
15, 1973... 

JAN. 
30.........

FEB. 
15.........

FEB. 
27.........

MAR.
14.........

DISCHARGE 
(CFS)

56 

80 

65 

43 

47 

140

32

81 

22 

17 

4.6 

305

111 

312 

67 

67 

57 

1950 

575

528 

534 

840 

406 

320 

292 

345 

244 

269 

3020

TEMPERA 
TURE 
(°C)

05278000 MI

5 

2 

.5 

.5 

.5 

1 

05278930

3 

0.5 

0 

0 

0 

3 

05279000 S

5 

2.5 

0 

0 

0 

4.5 

2.5 

05280

5 

7 

1 

0 

0 

0 

0 

0 

.5 

2.5

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

DOLE FORK CROW

380 

420

BUFFALO CREEK

2100 

1260

460 

OUTH FORK CROW

000 CROW RIVER 

800

700

705 

390

DATE 

RIVER NEAR SPICER,

MAY 
02.........

JUNE 
11.........

JULY 
16.........

AUG. 
21.........

SEPT. 
24.........

NEAR GLENCOE, MINN

MAR. 
23.........

MAY 
03.........

JUNE 
12.........

JULY 
17.........

AUG. 
21.........

SEPT. 
25.........

RIVER NEAR MAYER,

MAY 
16.........

JUNE 
11.........

JULY 
09.........

AUG. 
01.........

AUG. 
21.........

SEPT. 
03.........

SEPT. 
25.........

AT ROCKFORD, MINN.

MAR. 
29.........

APR. 
10.........

APR. 
27.........

MAY 
30.........

JUNE 
27.........

JULY 
09.........

JULY 
27.........

AUG. 
29.........

SEPT. 
27.........

DISCHARGE 
(CFS)

MINN.

141 

82 

20 

21 

5.9

237

147 

85 

14 

25 

13 

MINN.

315 

350 

112 

72 

46 

319 

55

2910 

2130 

1590 

1840 

557 

338 

186 

383 

342

TEMPERA 
TURE 
(°C)

10.5 

23 

25

18.5 

19

1.5 

9.5 

20.5 

24 

19.5 

19

13.5 

25

19.5 

20.5 

25 

19

5 

1 

10.5 

18 

20.5 

25 

22.5 

25 

14

SPECIFIC 
CONDUC 
TANCE 
(MICRO - 
MHOS)

360 

320 

340

1000 

950 

3000 

725

825

750 

750

520 

660

630 

610 

560 

610



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

HATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

343

DATE

OCT. 
09, 1972... 

NOV. 
14.........

DEC. 
15.........

JAN. 
15, 1973... 

FEB. 
13.........

MAR. 
16.........

MAR. 
19.........

APR. 
11.........

OCT. 
16, 1972... 

NOV. 
24.........

MAR. 
19, 1973... 

APR. 
30.........

JUNE 
06.........

NOV. 
03, 1972... 

DEC. 
01.........

JAN. 
15, 1973... 

FEB. 
21.........

MAR. 
07.........

MAR. 
09.........

MAR. 
14.........

OCT. 
27, 1972... 

DEC. 
05.........

JAN. 
11, 1973... 

FEB. 
21.........

MAR. 
07 .........

MAR. 
09.........

MAR. 
15.........

OCT. 
27, 1972... 

DEC. 
01.........

JAN. 
11, 1973... 

JAN. 
19.........

FEB. 
21.........

MAR. 
07 .........

MAR. 
09.........

MAR. 
15.........

DISCHARGE 
(CFS)

928 

1350 

634 

519 

519 

3010 

5390 

1170

9570 

9140 

35000 

11400 

13300

5.5 

5.3 

2.0 

3.8 

94 

96 

188

17 

22 

10 

36 

375 

427 

856

1.8 

2.3 

1.7 

45 

67 

265 

294 

402

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05286000 RUM RIVER NI

9.5 300 

2 235 

0 285 

0 275 

0

1 

4 

05288500 MISSISSIPPI

9 380 

1 

1.5 

10.5 360 

21 400 

05290000 LITTLE MINNESOTA

3 1420 

0 1680 

0 1550 

0 1700 

0 800 

0 650 

.5 780 

05291000 WHETSTONE RIVER 1

7 1020 

0 1350 

0 1040 

0 1200 

0 540 

.5 450 

3 780 

05292000 MINNESOTA Rr

9 1610 

5 1490 

1.5 1700 

1 1080 

0 1100 

0 550 

.5 550 

4 700

D:
DATE 

SAR ST. FRANCIS, MINN

APR. 
30.........

MAY 
18.........

JUNE 
06.........

JULY 
16.........

AUG. 
02.........

AUG. 
09.........

AUG. 
30.........

SEPT. 
17 .........

RIVER AT ANOKA, MINN

JUNE 
25

JULY 
12.........

AUG. 
14.........

SEPT. 
19.........

RIVER NEAR PEEVER, S

MAR. 
27.........

APR. 
27.........

MAY 
29.........

JULY 
02.........

AUG. 
09.........

SEPT. 
in\ 18 -" ••••••

SEAR BIG STONE CITY,

MAR. 
27.........

APR. 
27.........

MAY 
29.........

JULY 
02.........

AUG. 
09.........

SEPT. 
18.........

PER AT ORTONVILLE, MI

MAR. 
29.........

APR. 
27.........

MAY 
08.........

MAY
"3Q

JULY 
02.........

JULY 
24.........

SEPT. 
18 .........

ISCHARGE 
(CFS)

890 

1160 

1200 

434 

474 

410 

506 

421

6310 

4780 

8240 

4950

. DAK.

92 

33 

116 

3.5 

.06 

.57

S. DAK.

195 

68 

274 

14 

5.3 

4.3

NN.

387 

62 

217 

582 

15 

7.5 

3.9

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

11 250

26.5 350 

25 280 

16 320

7 980 

10 1450 

17 1050 

25.5 1600 

22 1375 

13 1470

6.5 950 

12 1170

27 1080 

27 850 

16 1130

7 920 

11.5 1190 

15 1080

24.5 1100 

22 1125 

15.5 1350



344 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

OCT. 
24, 1972... 

JAN. 
12, 1973... 

FEB. 
22.........

MAR.
09.........

MAR. 
14.........

APR. 
06.........

OCT. 
24, 1972... 

DEC. 
08.........

JAN. 
12, 1973... 

FEB. 
21.........

MAR. 
08.........

MAR. 
14.........

OCT. 
27, 1972... 

JAN. 
12, 1973... 

FEB. 
20.........

MAR. 
06.........

MAR. 
15.........

APR. 
06.........

NOV. 
06, 1972... 

NOV. 
28.........

JAN. 
10, 1973... 

FEB. 
21.........

MAR. 
08.........

MAR. 
15.........

NOV. 
07, 1972... 

NOV. 
28.........

JAN. 
11, 1973... 

FEB. 
22.........

MAR. 
12.........

MAR. 
16.........

DISCHARGE 
(CFS)

19 

9.8 

18 

416 

623 

104

86 

72 

50 

52 

250 

735

32

10 

30 

288 

1730 

324

502 

108 

235 

356 

1120 

3110

506 

178 

131 

134 

1460 

2250

SPECIFIC 
ONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05293000 YELLOW BANK I

3.5 900 

0 1000 

0 1000 

0 510 

5 650 

8 1060 

05294000 POMME DE TERRE

4.5 790 

0 

0 900 

0 910 

.5 580

05300000 LAC QUI PARLE RIVI

7.5 1200 

0 1680 

0 1300 

0 480 

5.5 790 

7.5 1200 

05301000 MINNESOTA RIVER

1 

3 1180

3 760 

05304500 CHIPPEWA R]

850 

5 900 

7 550 

600

DATE 

IIVER NEAR ODESSA,

APR. 
30.........

MAY 
31.........

JULY 
06.........

AUG. 
10.........

SEPT. 
11.........

RIVER AT APPLETON,

APR. 
06.........

APR. 
30.........

MAY 
31.........

JULY 
06.........

AUG. 
10.........

SEPT. 
11.........

:R NEAR LAC QUI PAR

APR. 
30.........

JUNE 
01.........

JULY 
06.........

AUG. 
09.........

SEPT. 
11.........

NEAR LAC QUI PARLE

MAY 
03.........

MAY 
04 .........

MAY 
31.........

JUNE 
20.........

JULY 
27.........

SEPT. 
11.........

[VER NEAR MILAN, MI

APR. 
11.........

MAY 
14 .........

JUNE 
27.........

AUG. 
08 .........

AUG. 
10.........

SEPT. 
12.........

DISCHARGE 
(CFS)

MINN.

62 

242 

9.9 

4.3 

1.2

MINN.

258 

157 

195 

44 

47 

30 

LE, MINN.

138 

358 

19 

6.5 

.71

, MINN.

867 

830 

1210 

161 

27 

30 

NN.

8.7 

508 

133 

100 

142 

71

TEMPERA 
TURE(°c)

9.5 

18 

i 24 

20.5 

16

8 

9.5 

19 

26 

24 

18

9.5 

22 

29 

26.5 

18

11.5 

11.5 

21

24.5 

21

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

940 

1000 

900 

920 

850

840 

860 

950 

700 

780 

810

1300 

1350 

1300 

1175 

1000

920 

920 

1025

980 

1050

640 

760 

770 

660 

540 

710



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

3*5

DATE

NOV. 
27, 1972... 

DEC. 
11.........

JAN. 
30, 1973... 

MAR. 
01.........

MAR. 
09.........

MAY 
08.........

OCT. 
17, 1972... 

NOV. 
24.........

DEC. 
21.........

JAN. 
22, 1973... 

FEB. 
20.........

MAR. 
02.........

MAR. 
06.........

MAR. 
14.........

OCT. 
16, 1972... 

DEC.
*>£

JAN. 
26, 1973... 

MAR. 
06.........

MAR. 
19.........

MAR. 
27

OCT. 
27, 1972... 

NOV. 
24.........

DEC. 
21.........

JAN. 
22, 1973... 

FEB. 
15.........

MAR. 
02.........

MAR. 
06.........

MAR. 
14.........

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
DISCHARGE TURE (MICRO- 

(CFS) (°C) MHOS)

05311000 MINNESOTA

272 1 

572 0 760 

564 0 1000 

583 1.5 700 

1650 2 700 

1470 16.5 910 

05311400 SOUTH BRANCH YELLOW

2.6 

8.2 

3.4 

11.2 0 800 

EST .03 

94 0 430 

152 0 560 

292 6.5 875

05313500 YELLOW MEDICINE

10 8.5 

13 0 1590 

66 0 680 

411 0 510 

805 3.5 1100 

423 8 1400 

05315000 REDWOOD I

7.8 

35.4 

5.9 0 1300 

12 0 950 

8.4 0 1310 

87 0 560 

256 0 510 

465 6.5 650

T 
DISCHARGE 

DATE (CFS)

RIVER AT MONTEVIDEO, MINN.

JUNE 
08.. ....... IS SO

JUNE 
.22........
JULY 
18 ........

AUG. 
23........

SEPT. 
19........

SEPT. 
27

663

67

67

53

SR

MEDICINE RIVER NEAR MINNEOTA, MINN.

MAR. 
19. ........ R4

MAR. 
20........

APR. 
02........

APR. 
25........

MAY 
22........

JULY 
05........

AUG. 
02........

AUG. 
29........

SEPT. 
13........

RIVER NEAR GRANITE

APR. 
26........

MAY 
22........

JULY 
05........

AUG. 
06........

SEPT. 
05. .......

70

49

22

9 ft

.11

.14

NO FLOW

FALLS, MINN. 

122

95

14

5.2

2.6

UVER AT MARSHALL, MINN.

MAR. 
19......... '"

APR. 
02........

APR. 
26........

MAY 
22........

JULY 
05........

AUG. 
02........

SEPT. 
05........

123

72

25

3.7

2.2

.05

'EMPERA- 
TURE 
(°C)

22

19

24.5 

20 

15 

15.5

4.5 

5 

5.5 

11 

22 

23

10.5 

21 

28 

24 

20

5.5 

6 

10.5 

18 

25 

25 

24

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

1000 

1000 

710 

925 

900 

950

1100 

1130 

1400 

1100

1300

1550 

1400 

1200 

1130 

1110

750 

1090 

1170 

1050 

1150 

1420 

1300



346 MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

OCT. 
16, 1972...

JAN. 
10, 1973...

JAN. 
26.........

FEB. 
26.........

MAR. 
06.........

NOV. 
02, 1972...

DEC. 
20.........

JAN. 
10, 1973...

FEB. 
21.........

MAR. 
13.........

MAR. 
26.........

NOV. 
02, 1972...

DEC. 
06 .........

JAN. 
10, 1973...

FEB. 
23.........

MAR. 
12.........

MAR. 
27.........

OCT.
O 1 1 Q"7 O

DEC. 
11.........

JAN. 
11, 1973...

FEB. 
23.........

MAR. 
07.........

MAR. 
13.........

NOV. 
01, 1972...

DEC. 
05.........

JAN.
1 O 1 QTi

FEB. 
06.........

MAR. 
07.........

MAR. 
14.........

DISCHARGE 
(CFS)

23

9.7

98

36

157

944

704

630

661

3490

7120

193

230

53

66

•70-7

698

496

425

581

325

OQQO

7000

330

425

138

192

3050

6060

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05316500 REDWOOD RIVER NEAR 

7.5

0

.5 680

0

.5 480

05316770 MINNESOTA RIVER 

6 915

.5

0

4 590

3

05317000 COTTONWOOD RIVER 

6 1130

.5

0

0

600

6

05320000 BLUE EARTH RIVER 

6.5 935

.5

0

.5

05320500 LE SUEUR RIVER 

6 890

5

0

0 0

DISCHARGE 
DATE (CFS)

REDWOOD FALLS, MINN.

MAR. 
19......... 697

APR. 
">A 1R5

MAY 
25......... 103

AUG. 
06 ......... 6.1

SEPT. 
05......... 2.6

AT NEW ULM, MINN.

APR. 
17......... 3110

MAY 
25......... 2150

JUNE

AUG. 
02......... 105

SEPT. 
07......... 135

NEAR NEW ULM, MINN.

APR. 
17......... 465

MAY 
24......... 230

JUNE 
29......... Ill

AUG. 
02......... 33

SEPT. 
07 ......... 16

NEAR RAPIDAN, MINN.

APR. 
18......... 4060

MAY 
22......... 1590

JULY 
10......... 478

AUG. 
01......... 191

SEPT. 
06......... 70

NEAR RAPIDAN, MINN.

APR. 
18......... 2940

MAY 
23......... 804

JULY 
09......... 243

JULY 
31......... 160

SEPT. 
06......... 73

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

5 950

12 1300

14 1350

29.5 1050

20 1000

3

20 975

23 925

22 900

9.5

19.5 1100

21 950

26 800

15.5 800

9.5

1 18 750

21.5 750

23 600

23 660

26.5 700

23

19 680



MISCELLANEOUS ANALYSES OF STREAMS IN MINNESOTA 

WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

NOV. 
01, 1972... 

DEC. 
20.........

JAN. 
11, 1973... 

FEB. 
22.........

MAR. 
14.........

OCT. 
24, 1972... 

NOV. 
28.........

DEC. 
19.........

JAN. 
30, 1973... 

FEB. 
27.........

MAR. 
09.........

MAR. 
15.........

MAR. 
21.........

OCT. 
17, 1972... 

NOV. 
20.........

DEC. 
15.........

JAN. 
18, 1973... 

MAR. 
01.........

OCT. 
16, 1972... 

NOV. 
17.........

DEC. 
13.........

JAN. 
17, 1973... 

FEB. 
21.........

MAR. 
16.........

OCT. 
16, 1972... 

NOV. 
20.........

DEC. 
14.........

JAN. 
18, 1973... 

FEB. 
22.........

MAR. 
16.........

DISCHARGE 
(CFS)

1600 

1200 

1230 

1280 

18000

1460 

2710 

1560 

3100 

1910 

8870 

16800 

20300

7.1 

9.4 

6.7 

24 

11

551 

692 

206 

232 

172 

4770

458 

558 

129 

172 

168 

4650

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO - 
(°C) MHOS) DATE

05325000 MINNESOTA RIVER AT MANKATO, M

MAR. 
6.5 935 27.........

APR. 
0 -- 16.........

MAY 
24.........

JULY 
0 — - 09.........

AUG. 
5 495 01.........

05330000 MINNESOTA RIVER NEAR JORDAN,

APR. 
6 935 13.........

MAY 
09.........

JUNE 
0 -- 12.........

JULY 
17.........

AUG. 
0 ~ 20.........

SEPT. 
1 435 10.........

SEPT. 
4 450 18.........

05330900 NINE MILE CREEK AT BLOOMINGTON,

MAR. 
6 745 12.........

APR. 
5 — - 13.........

MAY 
.5 — 09.........

JUNE 
.5 -- 07.........

JULY 
.5 -- 04.........

05336700 KETTLE RIVER BELOW SANDSTONE,

MAY 
7 115 08.........

JUNE 
1 90 08.........

JULY 
0 170 25.........

JULY 
26.........

AUG. 
0 -- 15.........

SEPT. 
20.........

05338500 SNAKE RIVER NEAR PINE CITY, K

MAY 
9.5 195 08.........

JUNE 
2 190 22.........

JULY 
0 — 25.........

AUG. 
15.........

SEPT. 
0 275 20.........

DISCHARGE 
(CFS)

[INN.

13100 

8810 

5200 

1710 

582 

MINN.

7750 

14900 

5880 

1380 

626 

575 

432

MINN.

71 

14 

30 

10 

14 

MINN.

1050 

949 

218 

211 

480 

281 

[INN.

719 

454 

185 

454 

162

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO - 
(°C) MHOS)

9 

4

18 700 

24.5 

23.5 790

7 860 

13

20 

19

1 360 

4.5

19 

12.5 78

16 158 

15
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WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

OCT. 
17, 1972...

NOV. 
20.........

DEC. 
14.........

JAN. 
18, 1973...

FEB. 
22.........

MAR. 
15.........

MAR. 
30, 1973...

JULY 
31.........

OCT. 
30, 1972...

DEC. 
04.........

JAN. 
08, 1973...

JAN. 
23.........

FEB. 
05.........

MAR. 
05.........

MAR. 
12.........

OCT. 
23, 1972...

DEC. 
08.........

JAN. 
09, 1973...

JAN. 
20.........

FEB. 
05.........

MAR. 
06.........

MAR. 
07 .........

OCT. 
23, 1972...

DEC. 
06.........

JAN. 
15, 1973...

JAN. 
20.........

FEB. 
05.........

MAR. 
06.........

MAR. 
12.........

DISCHARGE 
(CFS)

75

124

57

59

43

192

53100

9690

239

111

90

266

102

354

3670

488

134

143

498

150

660

1930

293

187

212

2040

190

3230

13200

!

TEMPERA 
TURE 
(°C)

05340050 

5.5

3

0

0

2

05344500

22

05353800 

6

.5

0

0

0

2

05373000 SOUTI 

6

3

1

7.5

3

1.5

05374000 

5.5

.5

2

2.0

5

SPECIFIC 
CONDUC 
TANCE 
(MICRO - 
MHOS)

SUNRISE RIVE] 

280

260

325

ton

260

MISSISSIPPI I

400

STRAIGHT RIV] 

650

700

288

i FORK ZUMBRO 

510

685

340

675

355

255

ZUMBRO RIVER 

570

575

540

300

DATE 

* NEAR LINDSTROM,

MAY 
07.........

JUNE 
11.........

JULY 
17 .........

AUG. 
16.........

SEPT. 
21.........

*IVER AT PRESCOTT,

SEPT. 
26.........

3R NEAR FARIBAULT,

APR. 
20.........

MAY 
02.........

MAY 
21.........

JUNE 
25

JULY 
30.........

SEPT. 
05.........

RIVER NEAR ROCHES

MAR. 
11.........

APR. 
10.........

MAY 
18.........

JUNE 
20.........

JULY 
23.........

AUG. 
27.........

AT ZUMBRO FALLS,

APR. 
20.........

MAY 
02.........

MAY 
14.........

JUNE 
20.........

JULY 
20.........

SEPT. 
04.........

DISCHARGE 
(CFS)

MINN. 

139

240

18

22

22

WIS. 

9890

MINN. 

1020

5280

335

125

533

123

TER, MINN. 

8280

165

349

192

121

353

MINN. 

2130

20900

1590

OQ*7

1 Q*7

QC.Q

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

13 262

18

6 . 360

17.5 625

23 500

18.5 400

18.5 740

5.5 600

1 16 585

20.5 640

23 720

13.5 450

8 250

12.5 505

18 570

T Q C

22 480



MISCBLLAHEOUS ANALYSES OF STREAMS IN MINNESOTA 

HATER QUALITY DATA AT STREAMFLOH STATIONS, HATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

3*9

DATE

NOV. 
06, 1972... 

DEC. 
12.........

JAN. 
12, 1973... 

JAN. 
19.........

FEB. 
08.........

MAR. 
05.........

MAR. 
11.........

OCT. 
27, 1972... 

DEC. 
06.........

JAN. 
11, 1973... 

JAN. 
19.........

FEB. 
07.........

MAR. 
05.........

MAR. 
28, 1973... 

MAY 
16.........

OCT. 
25, 1972... 

DEC. 
na

JAN. 
11, 1973... 

JAN. 
19.........

FEB. 
06.........

MAR.

OCT. 
26, 1972... 

DEC. 
07.........

JAN. 
10, 1973... 

FEB. 
07.........

DISCHARGE 
(CFS)

63 

32 

32 

176 

34 

236 

1000

2.31 

1.72 

1.53 

2.36 

1.24 

2.22

92000 

68100

1460 

269 

311 

6180 

338 

2130

58 

45

41 

40

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TORE (MICRO- 
(°C) MHOS)

05376000 NORTH FORK HHITEHATER

9.5 

0 

0

-1 535 

1.5

05378300 STRAIGHT VALLEY CREEK 1 

9 590

2.5 560

2 565 

540 

05378500 MISSISSIPPI RIVE1

05384000 ROOT RIVER NEAR 

4.5 410

0 

1.

6.

0 

0

515 

5 240 

05384500 RUSH CREEK NEAI

5 500

500 

500

DATE 

RIVER NEAR

APR. 
11........

APR. 
19........

MAY 
17........

JUNE
90

JULY 
26........

AUG. 
28........

DISCHARGE 
(CFS)

ELBA, MINN. 

40

121

86

55

48

51

REAR ROLLINGSTONE, MINN. 

MAR.

APR. 
18........

MAY 
17........

JUNE 
27........

JULY 
25........

AUG. 
03........

* AT HINONA,

SEPT. 
27........

LANES BORO,

APR. 
13........

MAY 
15........

JUNE 
21........

JULY

AUG. 
29........

I RUSHFORD,

MAR. 
06........

APR. 
14........

MAY 
16........

AUG. 
29........

3.61

2.52

2.08

1.98

2.13

MINN. 

24700

MINN. 

458

856

645

333

318

MINN. 

70

65

77

74

TEMPERA 
TURE 
<°C)

6 

12 

14 

14.5 

17.5 

18

2 

15.5 

12.5 

15.5 

18 

15.5

17

6 

12 

18 

21 

24.5

5 

9 

10.5 

27

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

485

•*•• 

*»«

305 

590 

555 

570 

575 

590

485 

530 

430 

510

430 

475 

480
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WATER QUALITY DATA AT STREAMFLOW STATIONS, WATER YEAR OCTOBER 1972 TO SEPTEMBER 1973

DATE

OCT. 
26, 1972... 

DEC. 
07.........

JAN. 
12, 1973... 

JAN. 
19.........

FEB. 
06.........

MAR. 
06.........

MAR. 
12.........

OCT. 
26, 1972... 

DEC. 
07.........

JAN. 
10., 1973... 

JAN. 
12.........

FEB. 
07.........

MAR. 
06.........

OCT. 
30, 1972... 

DEC. 
04.........

JAN. 
08, 1973... 

JAN. 
19.........

FEB. 
05.........

MAR. 
06.........

OCT. 
26, 1972... 

NOV. 
21.........

JAN. 
08, 1973... 

JAN. 
19.........

FEB. 
15.........

MAR. 
07.........

MAR.

DISCHARGE 
(CFS)

1930 

302 

626 

5120 

775 

2500 

10100

200 

111 

118 

510 

161 

186

214 

134 

121 

1300 

127 

1720

51 

258 

28 

197 

89 

504 

1170

SPECIFIC 
CONDUC- 

TEMPERA- TANCE 
TURE (MICRO- 
(°C) MHOS)

05385000 ROOT 

7 450

0 550

3 275

05385500 SOUTH FORK 

6.5 500

0 560 

0 220 

0 490 

5.5 470 

05457000 CEDAI

7 765 

1.5 790

.5 

.1

05476000 WEST FORK Dl

1 

0 1300 

0 420 

0 850 

2 460 

0 440

DATE 

RIVER NEAR HOUSTON,

APR. 
13......

MAY 
16......

JUNE 
26......

JULY 
24......

AUG. 
10......

AUG. 
30

DISCHARGE 
(CFS)

MINN. 

947

1650

997

733

1190

... 7<51

ROOT RIVER NEAR HOUSTON, MINN.

APR. 
14......--- 183

MAY 
16......

JUNE 
26......

JULY 
24......

AUG. 
30......

I RIVER NEAR AUSTIN,

MAR. 
12......

APR. 
19......

MAY 
21......

JUNE 
27 ......

JULY 
30......

SEPT. 
05

276

197

173

173

MINN. 

3580

745

265

254

175

... 128

5S MOINES RIVER AT JACKSON, MINN.

APR. 
04......--- 91 O

APR. 
25......

MAY 
24......

JULY

AUG. 
01......

SEPT.

641

257

96

42

2.8

TEMPERA 
TURE(°c)

9 

14 

21.5 

23 

20.5 

24

7.5 

11.5 

17 

22 

22

1

20.5 

21.5 

24.5 

23

6 

1 11 

19.5 

24 

23.5 

23

SPECIFIC 
CONDUC 
TANCE 
(MICRO- 
MHOS)

500 

530 

540 

510 

440 

520

485 

520 

535 

515 

505

600 

550 

580 

670

725 

1000 

950 

840 

810 

725
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LAT 
I 

TUDE

45 07 08
45 12 22

4ft 45 55 
46 47 22

LONC«
I- 

TUOE

09} 14 OS 
093 14 08

0*5 54 56 
0*5 54 23

45 04 42 0*5 49 01

4§ 46 06 0*6 56 52

45 55 45 0*4 0* 50

46 06 00
46 08 38
46. 09 57

46 11 54
46 14 44
46 14 46
46 17 49

46 19 34
46 26 22

44 56 48
44 59 47

095 13 17
095 15 00
095 22 18

095 12 31
095 15 02
095 21 03
095 13 47

095 16 45
095 10 55

0*3 05 34 
093 05 13

44 46 50 093 33 53

45 24 20 094 30 59

45 12 01
45 12 39
45 13 44
45 14 09
45 15 01

45 IS 53
45 17 50
45 21 05

095 59 04
096 02 58
096 00 51
096 02 10
095 59 16

095 57 28
095 57 47
095 58 03

8EQ.
NO.

01
01

01
00

00

44
44
44

45
45
45
46

31
36
42

47
53
59
02

34
03
20

30
52
20
57

0*3
092
093

095
095
0*5
0*5

01
55
OS

17
21
16
13

06
40
50

53
3*
31
13

01
01
01

00
10
00
00

43 45 24 091 34 08 01

01

00

00
00
00

to
00
00
00

00
00

02
02

01

01

00
00
00
00
00

00
00
00

LOCAL 
IDENT 

I 
FIER

ANOKA

30.24.1ABD SPRING L. PK. 
31.23.5 BDD JOHNSVlLLE

BECKER

138.41.18CAC82 PT1-PN 
139.41.7AABB2 PT2-PN

CHIPPEWA

MINN. 

DAKOTA

112.IB.8 B8C RANDOLPH
113.18.13 BAB H PEINE 8R
114.19.4 DDA RQ8EMOUNT

DOUGLAS

127.37.23DDA 80ND6EROTH 
128.37.17 BAB DAVE HYLI 
l2*«37-23-DDA RAY BEILKE 
SPRING 130.36.21CDD

HOUSTON 

103.6.4 BBC HELL NO. 1

KITTSON

161 49 13BCD HALLOCK.MN 

MORRISON 

40N31M26DCA 

OTTER TAIL

130.36.4C8B
131.36.20BCC
131.37.8CCP

132.36.3UCBC WOODSIDE TH
132.36.1BDAA 

133.36.33BBBB 
133.36.33 BBBB

133.36.1BCCCC 
134.36.02DCC M JOHNSON

RAMSEY

282206ABD2
29.22.180AD2 ST.P.

SCOTT 

115.23.10 DAD BONNEV T C 73-06-21

STEARNS 

122.31.1 BDD SCHKEIFELS 73-06*27

SWIFT

120.43.13DAC ft BROWN
120.43.16ACB 

120.43.02BBD MINN FARMS 
120.43.3BBD J CAIRNS «1 
121.42.31BCA J. CAIRNS

121.42.29AAC R BOElSON
121.42.17ABB WELL A32

122.42.29BAC

COLOR 
DATE (PLAT- 
OF TEMPER- I NUM. 

SAMPLE ATURE COBALT 
(DEG C) UNITS)

73-06-19 
73-06-19

72-11-17 
72-12-18

73*09.26

73-06.21 
73*06*20 
73-06-20

72-10-26 
72-10-26 
72-10-26 
73-09.19

73-06-22

72-10-03

73-07-18

73-09.17 
73-09-13 
73-09*18

72-10-27 
73-09.18 
73-09-18 
73-09-12

73-09-12 
73-07-17

73-06-18 
73-06-18

10.5 
12.0

7.0 
7.0

8.5

10.0 
11.0 
10.0

7,9 
11.0 
7.5
12.0

11.0

12.0

11.0

12.0 
10.0 
8.5

10,5 
9.5
14.0 
10.0

11.0 
9.0

11.0 
11.0

20 
5

5 
2

2

0 
0 

20

20 
5 
2

3

-"

1

1 
2
4

5
3 
2 
2

4 
2

5
10

SPE 
CIFIC 
CON* 
DUCT- 
ANCC 
(MICRO- 
MHOS)

456 
207

712 
507

16*0

339 
596
507

2320
601 
1100 
580

704

41700

268

38*
509 
3LS

467 
516 
487 
629

56*
540

i

617 
510

DI8. DIS 
SOLVED SOLVED 
SOLIDS SOLIDS 
(RE8X- (SUM OF 
DUE AT CON8TI- 
180 C) TUENT8) 
(M6/L) (MG/L)

282
135

414

1350

210 
38*
304

328
6B4 
328

4BO

«

206

248
311
1*9

2*4 
342 
299
367

341 
322

374 
320

275
133

3*7
309

1260

1*9 
352 
297

1730 
329 
686 
351

425

25*00

180

222
294

267 
311 
2*1
360

332 
321

369 
2B8

DIS 
SOLVED 
SOLIDS 
(TONS 
PER 
AC-FT)

,38
,18

.56

.43

1.84

»2*
.53
.41

2.35 
.45 
.93 
.45

.65

35,2

.28

.34

,40 
.47 
.41 
.50

.46

.51

.44

616

5770

396

4400

351

3550

.54

5.*8

73-06-02
73-09.13
73-07-12
73-07-31
73-07-12

73-07-13
73-06-01
73-09.13

• •
9.0
10.0

mm

8.0

8.0
8.0
8.5

5
1
4
2
5

4
1
2

5312
62J2
•417
4«is
•010

570
664
892

345
397
4*7
596
531

366
451
639

334
400
447
..

525

352
432
612

..
.54
.68

.72

.50

.61

.87
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DATE 
OF 

SAMPLE

73-06-19
73-06-19

72-11-17 
72-12-18

71-09-26

73-06*21 
73-06-20 
73-06-20

72-10-26 
72-10-26 
72-10-26
73-09-19

73-06-22

72-10-01

73-07-19

73-09-17
73-09-13 
7J.OJ-1J 
72.10-87 
73-09-18 
73-09-18 
73-09-12

73-09-12
73-07-17

73-06-18 
73-06-18

73-06-21

73-06-27

73-08-02
73-09-13 
73-07-12 
73-07-31 
73-07-12

73-07-13 
73-08-01 
73-09-13

ALKA 
LINITY CAR- BICAR. CARBON 

CM AS BONATE BONATE DIOXIDE 
CAC03 (CO!) (MC03) (C02) 

(UNITS) (Mtt/L) (MO/L) (M6/L) (MO/L)

AN OKA
7iS
7,9

BECKER

7.0 
7.2

CHIPPEUA

7.1

DAKOTA

7.8 
7,5
7,6

DOUGLAS

7.4 
7,4 
7,3 
7|8

HOUSTON

7,2

KITTSON

8,1

MORRISON

6.5

OTTER TAIL

7.8
7,7 
9^1 
7i1 
8.2 
8,1 
7,5

7.4 
7.5

RAMSEY

7.0 
7.5

SCOTT

7.2

STEARNS

7.1

SWIFT

7.7 
7.4 
7.4
.— 

7.4

7.6
7,5 
7.4

262
112

156 
254

155

157 
238 
267

307 
322 
344 
340

215

54

53

167
212 
139 
234 
258 
210 
266

310 
209

264 
279

313

65

233 
255
102

283

222 
237
230

0
0

0 
0

0

0 
0 
0

0 
0 
0 
0

0

.—

0

0
0

ie_
0 
0 
0 
0

0 
0

0 
0

0

0

0 
0 
0

..

0

0 
0 
0

319
137

434 
310

433

192 
290 
326

423 
392
419 
410

262

66

65

204
258
111 
285 
315 
256 
324

378 
255

322
340

381

80

284
311
124

345

271 
289 
281

16
2*8

69
31

55

4.9 
15 
13

11
34 
10

26

|8

33

5*2
8,2
jj>

i« 
3*2 
1.3

16

24 
13

52
17

38

10

9il
20 
7*9

22

11 
15 
18

DIS- DIS 
SOLVED DIS- SOLVED 
CHLO- SOLVED FLUO- 
RIDE SULFATE RIDE 
(CD (804) (F) 
(MO/L) (H6/L) (MO/L)

1.2
.9

2.4 
1.9

6.3

1.6 
20 
1.5

1..
52
1.0

85

15000

13

3.1
11 
l*± 
1,9
4.1 
4.1 

12

2,6
15

20 
2.3

1.6

1600

3.4 
9.5
7.8 
4.7 
4.3

5.7
2.7 
3.4

2.7
6.6

19 
16

640

29
37 
21

8 «$.l 

SI 
2.5

47

1500

13

25
11 
30
9.4

34 
16 
12

3.6
19

54 
3.8

28

670

55
78 
130 
180 
160

70 
130 
250

.1

.3

.2 

.2

,0

.2 

.3 

.3

:J
.3
.0

.3

.8

.2

.1

.1

.0 

.1 

.1 

.1 

.1

.2 

.2

,0 
.3

.4

.5

2
1 
3 
2 
2

2 
2
1

DIS 
SOLVED 
CAL 
CIUM 
(CA) 

(M6/L)

69
29

88
70

260

40 
72
69

•||

130 
80

68

2700

29

09
70 
8.7 
66 
76 
65 
89

80 
76

77
66

76

030

75 
91 
85
110 
110

77 
82
110

DIS. 
SOLVED 
MAG. 
NE- 
SIUM 
(MG) 

(MG/L)

17
5.5

37 
26

84

19 
30 
25

64 
3) 
48 

.2

27

940

8.2

19
22 
29
20 
19 
21 
26

23 
22

29 
25

31

180

23
27 
33 
40 
37

26
32
U3

DIS 
SOLVED 
SODIUM 
(NA) 

(M6/L)

4.7
7.0

2.7
2.0

22

2.5
5.4 
3.8

230
3.6 

20 
6.8

49

5400

6.6

2.3
1.7 
7.0 
1.4 
5.4 
2.8 
3.3

3.5
2.9

10 
3.8

7.6

580

3.6
4.3 

11 
17 
10

2.3 
11 
20

DIS 
SOLVED 
PO 
TAS 
SIUM 
(K) 

(M6/L)

1.4
1.0

2.8
2.3

6.4

,9 
.6

1.6

'I..
3.7
1.9

4.0

200

2.3

2.0
1.2 
4.6 
2.2 
3.3 
2.1 
1.3

1.6 
1.3

2.6
1.0

8.3

26

1.9 
1.7 
3.0 
5.0 
3.6

2.2
2.7 
3.9
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DATE
Of

SAMPLE

73-06-19
73-06-19

72-11-17
72-12- 16

HAKD-
NESS
CCA.MG)
(MG/L)

ANOKA
240
95

BECKER

370
280

NON-
CAR

BONATE
HARD
NESS
CMG/L)

0
0

16
28

SODIUM
AD

SORP
TION

RATIO

.1

.1

.1

.1

PERCENT
SODIUM

4
U

2
2

DIS
SOLVED
IRON
CFE)

CUG/L)

410
30

80
20

DIS
SOLVED
MAN

GANESE
CMN)

CUG/L)

810
150

60
10

DIS
SOLVED

DIS- DIS- TOTAL NITRITE
SOLVED SOLVED PHOS- PLUS
BORON SILICA PHORUS NITRATE
cm csio2) (P) (N)

CUG/L) CMG/L) (MG/L) CMG/L)

20 20
20 15

30 26
30 24

.01 .00

.08 .01

.03 1.2

.03 3.1

CHIPPEWA

71-09.26

73-06-21
73-06-20
73-06-20

72-10-26
72-10-26
72-10-26
75-09-19

73-06-22

72-10-03

1000

DAKOTA

180
300
280

DOUGLAS

860
320
520
210

HOUSTON

280

KITTSON

11000

640

21
65
8

520
2

180
0

66

11000

,3

.1

.1

.1

3.4
.1
.4
.2

1.3

23

5

1
a
3

36
2
8
6

27

52

3700

40
9

940

30
4000

20
0

30

1200

350

0
to
80

-•
200
20

120

0

340

170 28

10 11
0 22

10 13

800 29
240 5.1
140 25
20 21

140 11

0 ,1

.10 .02

.01 .00

.06 4,8

.03 .00

,22
.12 ,01
.03 27
.39 ,47

•04 1,0

.42 ,16

MORRISON
73-07-18 110 53 .3 12 30 0 0 22 .01 12

OTTER TAIL

73-09.17
7J-09-13
73-09-18
72-10.27
73-09-18
73-09-18
73-09-12

75-09-12
73-07-17

73-06-18
73-06-18

73-06-21

73.06.27

73-08-02
7J-09.1J
71.07.12
73-07-31
73.07*12

73.07-13
73-08.01
73-09. 13

200
270
140
250
270
250
330

300
280

RAMSEY

310
270

SCOTT

320

STEARNS

1600

SWIFT
280
340
350
440
430

300
340
450

33
54
2
13
10
39
64

0
71

48
0

5

1800

49
83

250
..

140

77
99

220

1
0
3
0

.2

.1

.2

5.9

I
1
3
4
2

1
3
6

2
1
9
1
4
2
2

2
2

6
3

5

41

3
3
6
8
5

2
7

12

90
180
30
80

100
30
60

3800
50

220
560

20

4700

400
10

440
1200
580

270
800
840

60
30
80
140

1100
160
40

430
60

200
500

20

430

240
67

210
580
210

250
260
470

30 9,7
50 20
10 6.4
30 11
60 \i
20 14
50 IB

50 22
10 15

0 17
0 16

340 9.2

1500 6.7

20 28
30 23

240 26
110 27
100 25

30 26
80 26

160 28

.31 2.6

.27 6.6

.04 .13

.02 3,4

.04 ,16

.07 9,0
•19 8.6

.23 .25

.04 9.8

.01 ,01

.07 .01

•02 ,14

,00

.02 .81

.02 2,7

.02 20

.05 .81
•02 .95

.01 1.9

.05 .45
,02 1,2
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LAT 
I 

TUDE

46 21 40

44 27 08

46 22 22
46 2S 33
46 28 14
46 30 OS

LAT 
I 

TUDE

46 45 55 
46 47 22

43 45 24

48 46 06

45 24 20

45 12 39

LONG 
I 

TUDE

095 03 38

092 15 54

094 59 58

095 OS 00 
094 53 20 
094 58 30

LONG 
I 

TUDE

09S 54 56 
095 54 23

091 34 08

096 56 52

094 30 59

096 02 56

SEQ,
NO.

00

01

00

00 
00 
00

SEQ. 
NO,

01 
00

01

01

01

00

LOCAL 
IDENT 

I 
FIER

TODD

133.35.02CAB PETERSON

WABASHA

CITV OF LAKE CITVi MINN.

WADENA

134.34.32DCB

134.35.10CDC ANQREI 
135.33.30DCD BLAHA 
135.34.16DBC HOR3AGER

LOCAL 
IDENT 

I 
FIER 

BECKER

138.41.10CACB2 PT1-PW 
138.41.7AABB2 PT2-PM

HOUSTON

103,6,4 BBC WELL NO. 1

KITTSON

161 49 13BCD HALLOCK.MN

STEARNS

122,31.1 BDD SCHKEIFEL3

SWIFT

120.43.16ACB

DATE 
OF TEMPER- 

SAMPLE ATURE 
(DEC C)

73-07-17 9,5

73-06-01 »

73-07-17 10,0

73-07-18 11.0 
73-07-18 9,0 
73-07-18 8,5

DI8- 
DATE SOLVED 
OF ARSENIC 

SAMPLE (AS) 
(UG/L)

78-11-17 0 
72-12-18 3

73-06-22 1

72-10-03 60

73-06-27 0

73-09-13 30

SPE- 013- 
CIFIC SOLVED 

COLOR CON- SOLIDS 
(PLAT- DUCT- (HESI- 
INUH. ANCE DUE AT 
COBALT (MICRO- 180 C) 
UNIT8) MHOS) (MG/L)

2 484 303

2 4720 2810

3 634 378

3 597 365 
2 551 341
3 480 275

DIS- HEXA. 
SOLVED VALENT DI3- 
CAD- CHRO- SOLVED
MIUM MJUM COBALT
(CD) (CR6) (CO) 

(UG/L) (UG/L) (UG/L)

2 0 1
000

000

202

1 0 0

• • •<• •»

DIS 
SOLVED 
SOLIDS 
(SUM OF 
CONSTI 
TUENTS) 
(MG/L)

274

2570

366

345 
324 
282

DIS 
SOLVED 
COPPER 
(CU) 

(UG/L)

10
4

10

150

20

mm

DIS 
SOLVED 
SOLIDS 
(TONS 
PER 

AC-FT)

.41

3.82

.51

.50 

.46 

.37

DIS 
SOLVED 
LEAD 
(PB) 

(UG/L)

2
0

4

ISO

50

..

44 27 08 092 IS 54 01

WABASHA 

CITY Of LAKE CITY, MINN 73-06-01
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DATE
or

SAMPLE

71-07-17

73-06-01

73-07-17
71-07-18
71-07-18
73-07-18

DIS- 
DIS- 018- DIS- SOLVED 

ALKA- SOLVED DIS- SOLVED SOLVED MAC- DIS 
UNITY CAR- BZCAR. CARBON CHLO- SOLVED FLUO. CAL- NE- SOLVED 

PH AS BONATE 8QNATE DIOXIDE RIDE SULFATE RIDE CIUM 8IUM SODIUM 
CAC03 (CO)) (HC03) CC02) (CD (SOU) (F) (CA) (MG) (NA) 

(UNITS) (M6/L) (MC/L) CM6/L) CMC/L) (M6/L) (Mfi/L) (M6/L) (MG/L) (M6/L) (MC/L)

TODD

7.0
WABASHA

7.6

WADENA

7,2
7.3
7.5
7. a

DATE
OF

SAMPLE

72-11-17
72-12.18

73*06-22

72-10-03

73-06-27

73-09.13

73.06*01

237 0 289 18 7.6 9.7 .1 73 19 1.9

268 0 327 13 1300 120 .a 170 75 710

239 0 291 29 27 27 .2 86 25 a. 2
281 0 303 28 12 30 .1 94 21 5,4
189 0 230 12 16 12 .1 76 20 2,7
252 0 307 20 2,6 11 .2 71 20 5,3

DIS- 018- OIS- DIS>
018- SOLVED 013- SOLVED SOLVED SOLVED DIS

SOLVED MQLYB" SOLVED SELC" 8T«ON- VANA- SOLVED TOTAL DENSITY
LITHIUM DENUM NICKEL NIUM TIUM DIUM ZINC IRON (GM/ML

(LI) £MO) (NI) (SE) (SR) (V) (ZN) ( FE) AT
CU6/L) (UG/D (UG/L) (U6/L) £UC/L) (UC/L) (UO/L) (UG/L) 20 C)
BECKER

10 2 7 1 180 ,a 30
0 0 1 1 80 .3 10

HOUSTON

10 0 11 1 280 ,4 20

KITTSON

1UOO 680 60000 200 18000 12000 l.OlU

STEARNS

10 21 37 « 12000 39 840

SWIFT

..

WABASHA

180 0 2 2 «600 16 30

DIS 
SOLVED 
PO 
TAS 
SIUM 
(K) 

(MC/L)

1.0

22

2,0
.8

1.0
1.0
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DATI
or

8AMPLI

TJ.07.17

7J-0*"Ot

73.07.17
73-07-18
Tl.07.il
7J. 07-18

HARP.
NEI9
(CA,M6>
(MB/L)

TOOD

1*0

MABASHA

7«0

WADENA

320
320
«70
1*0

MOM*
CAR
BONATE
HARD*
NEI9
(MB/L)

25

«70

79
«0
•3
a

SODIUM
AD.

SORP.
TION

RATIO

• 1

11

• 1
• 1
• 1
• 1

PERCENT
SODIUM

2

*7

3
H
2
4

DIS
SOLVED
IRON
(FE)
tUG/U

40

620

660
UO
20tao

013.
SOLVED
MAN.

6ANE3E
(MN)

(U6/L)

0

70

490
470

0
160

DIS-
SOLVED
BORON

(B)
(U6/L)

40

140

40
0

40
20

DIS
SOLVED
SILICA
(SI02)
(M6/L)

12

8.7

13
12
16
17

TOTAL
PHOS
PHORUS
(P)

(MG/L)

,02

iOO

i01
• 07
i01
• 06

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

CMG/L)

1,6

,00

8,3
,05

IS
,18
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Acre-foot, definition of.

Bed material, definition of..............
Biochemical oxygen demand, definition of.

Cfs-day, definition of.................
Chemical oxygen demand, definition of., 
Coliform organisms, definition of......
Contents, definition of................
Control, definition of.................
Cooperation............................
Cubic feet per second per square mile, 

definition of.....................
Cubic foot per second, definition of...

Discharge, definition of..... 
Drainage area, definition of.

Gage height, definition of.... 
Gaging-station, definition of.

Hardness of water, 'definition of.............
Hydrologic bench-mark station, definition of. 
Hydrologic conditions........................

graph of, Buffalo River near Dilworth......
Crow River at Rockford.....................
Root River near Houston....................

Instantaneous discharge, definition of. 
Introduction...........................

Mean discharge, definition of..........
Mean suspended-sediment concentration,

definition of.....................
Methylene blue active substance,

definition of.....................
Micrograms per liter, definition of....
Milligrams per liter, definition of....

Page

9
23
27
27
27

4
1

Particle size, definition of...................
Particle-size classification, definition of....
Plankton, definition of........................

Radiochemical program, definition of. 
References...........................
Runoff in inches, definition of......

Sediment, definition of.......................
Sodium adsorption ratio, definition of........
Solute, definition of.........................
Specific conductance, definition of............
Stage-discharge relation, definition of.......
Station numbers...............................
Surface-water data, accuracy of...............

collection and computation of................
other available.............................
publications................................

Suspended sediment, definition of.............
Suspended-sediment concentration,

definition of............................
Suspended-sediment discharge, definition of...

Terms, definition of.....................
Thermograph, definition of..............
Time-weighted average, definition of....
Tons per acre-foot, definition of.......
Tons per day, definition of.............
Total sediment discharge, definition of.

Partial-record station, definition of.

Water-quality data, collection and examination 
of........................................

publications.................................
s edlment.....................................
solutes......................................
temperature..................................

Weighted average, definition of................
Well number, definition of.....................
WRD, definition of.............................
WSP, definition of.............................

Page

5
5
5

9
21
7

7
7

10
17
11
18
18
7

7
7

19
22
21
21
21
8

11
9
9

Surface Water Records

Aitkin, Mississippi River at......
Anoka, Mississippi River near.....
Appleton, Pomme de Terre River at. 
Argyle, Middle River at...........
Armstrong Creek near Ely..........
Aurora, Partridge River near......

St. Louis River near............
Second Creek near...............

Austin, Cedar River near..........

......... 113

......... 130

......... 136

......... 68

......... 82

......... 33

......... 34

......... 32

......... 171

Baptism River near Beaver Bay.................. 31
Bassett Creek basin, measurements at

miscellaneous sites in.................... 203
Basswood River near Winton..................... 88
Baudette, Rapid River near..................... 98
Beaver Bay, Baptism River near................. 31
Big Falls, Big Fork River at................... 96
Big Fork River at Big Falls.................... 96
Big Lake, Elk River near....................... 123
Big Sioux River basin, crest-stage

partial-record stations in................ 197
low-flow partial-record stations in..........185-186

Big Stone City, S. Dak., Whetstone River near.. 132
Big Stone Lake at Ortonville................... 133
BJorkman's Creek near Ely...................... 80-81

......... 154

......... 150
Bloomington, Nine Mile Creek at.
Blue Earth River near Rapidan..................
Bluff Creek basin, crest-stage

partial-record station in.................
Bois de Sio^x River near White Rock, S. Dak....
Brainerd, Gull Lake near......................

Gull River at Gull Lake Dam near.............
Buffalo Creek near Glencoe.....................
Buffalo River, near Dilworth...................
near Hawley..................................
south Branch, at Sabin.......................

Bulldog Run near Warroad.......................
Burgo Creek near Ely...........................
Burntside River near Ely......................

190
47

118
119
125
52
50
51

100
85
79

Calumet, Swan River (tributary to Mississippi
River), near.............................. 109

Cannon River basin, crest-stage partial- 
record stations in........................194-195

161 
202

gaging-station records in..................
measurements at miscellaneous sites in. 

Caribou, Roseau River below State ditch 51, 
near....................................

Cedar River near Austin......................
Chippewa River near Milan....................
Chisholm, Dark River near....................

Sturgeon River near........................
Clearwater River, at Plummer.................

at Red Lake Falls..........................
Climax, Sandhill River at....................
Cottonwood River near New Ulm................
Crookston, Red Lake River at.................
Cross Lake, Pine River at Cross Lake Dam, at.

Pine River Reservoir at....................
Crow River, at Rockford......................
Middle Fork, near Spicer...................
South Fork, near Mayer.....................

Crow River basin, crest-stage partial- 
record stations in.

76
171
139
94
93
63
65
57

149
66

115
114
127
124
126

191 
gaging-station records in.................... 124-127

181 
199 
116 
120

low-flow partial-record station in. 
measurements at miscellaneous sites in....

Crow Wing River, at Nimrod..................
near Pillager.............................

Crow Wing River basin, crest-stage partial- 
record stations in. 190 

gaging-station records in.................... 116-120
low-flow partial-record stations in..........179-180

94Dark River near Chisholm.........
Deer River, Mississippi River at 

Winnibigoshish Dam near.....
Winnibigoshish Lake near.......

Des Moines River at Jackson......

103
102
172
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Des Moines River basin, crest-stage partial- 
record stations in........................196-197

gaging-station records in.................... 172
low-flow partial-record station in........... 184
low-flow investigation in....................208-210

Detroit Lakes, Pelican River at Detroit Lake
Outlet near............................... 40

Pelican River at Muskrat Lake Outlet near.... 42
Pelican River at Sallie Lake Outlet near..... 43
St. Clair Lake Outlet near................... 41

Dilworth, Buffalo River near................... 52
Drayton, N. Dak., Red River of the North at.... 69

INDEX 

Surface Water Records—Continued

Eagle Lake tributary No. 7 near Willmar........
Eagle Lake tributary No. 8 near Willmar........
East Indian Creek basin, crest-stage partial- 

record station in.........................
East Two River (tributary to St. Louis River), 

near Iron Junction.......................
Elba, North Fork Whitewater River near.........
Elk River near Big Lake........................
Elk River basin, crest-stage partial- 

record station in........................
gaging-station records in...................
low-flow partial-record stations in.........

Ely, Armstrong Creek near.....................
Bjorkman's Creek near.......................
Burgo Creek near.............................
Burntside River near.........................
Kawishiwi River near........................
Longstorff Creek near.......................
Shagawa Lake at.............................
Shagawa Lake tributary at...................
Shagawa River at............................

Emerson, Manitoba, Red River of the North at..

Fargo, N. Dak., Red River of the North at.....
Faribault, Straight River near................
Federal Dam, Leech Lake at....................

Leech Lake River at.........................
Fergus Falls, Orwell Reservoir near...........

Otter Tail River below Orwell Dam, near.....
Pelican River near..........................

Forbes, St. Louis River at....................
Fort Frances, Ontario, Rainy Lake near........

Garrison, Mille Lacs Lake at...................
Gonvick, Ruffy Brook near......................
Goodridge, Red Lake River at High Landing near. 
Grand Forks, N. Dak., Red River of the North

at........................................
Grand Portage, Pigeon River at Middle Falls

near......................................
Grand Rapids, Mississippi River at.............

Pokegama Lake near...........................
Granite Falls, Yellow Medicine River near......
Gull Lake near Brainerd........................
Gull River at Gull Lake Dam, near Brainerd.....

Halstad, Red River of the North at............
Hawk Creek at Eagle Lake Outlet near Willmar.. 
Hawley, Buffalo River near....................
Hendrum, Wild Rice River at...................
Houston, Root River near......................

South Fork Root River near..................

Iowa River basin, crest-stage partial- 
record station in......................

Iron Junction, East Two River (tributary to 
St. Louis River) near..................

West Two River (tributary to St. Louis
River), near.........................

Jackson, Des Moines River at..............
Johnson Creek basin, crest-stage partial- 

record stations in...................
Jordan, Minnesota River near..............

Kawishiwi River, near Ely.... 
near Winton................

Kettle River below Sandstone.

Lac la Croix, Ontario, Namakan River at 
outlet of..........................

Lac qui Parle, Lac qui Parle River near. 
Minnesota River near..................

144
145

195

36
164
123

191
123
180
82

3-81 
85 
79 
77 
83 
86 
84 
87 
71

49
161
104
105
45
46
44
35
92

128
62
60

67

30
107
106
142
118
119

55
143
50
54

169
170

196

36

37

172

191
153

77
78

156

137
138

Page

Lac qui Parle River near Lac qui Parle......... 137
Lake Bronson, South Branch Two Rivers at....... 70
Lake of the Woods basin, crest-stage

partial-record stations In................ 189
gaging-station records in.................... 77-101
low-flow investigations in...................187-190
low-flow partial-record stations in.......... 177
measurements at miscellaneous sites in....... 198

Lake Superior, streams tributary to,
crest-stage partial-record stations on.... 187-188

gaging-station records on.................... 30-39
low-flow partial-record stations in.......... 173-174

Lakes and reservoirs:
Big Stone Lake at Ortonville................. 133
Gull Lake near Brainerd...................... 118
Leech Lake at Federal Dam.................... 104
Lower Red Lake near Red Lake................. 58
Mille Lacs Lake at Garrison.................. 128
Orwell Reservoir near Fergus Falls........... 45
Pine River Reservoir at Cross Lake........... 114
Pokegama Lake near Grand Rapids.............. 106
Rainy Lake near Fort Frances, Ontario........ 92
Sandy Lake at Libby.......................... 110
Shagawa Lake at Ely.......................... 86
Vermilion Lake near Soudan................... 90
Winnibigoshish Lake near Deer River.......... 102

Lanesboro, Root River near..................... 167
Le Sueur River near Rapidan.................... 151
Leech Lake at Federal Dam...................... 104
Leech Lake River at Federal Dam................ 105
Leech Lake River basin, low-flow partial- 

record stations in........................ 178
Libby, Mississippi River below Sandy River at.. 112 

Sandy Lake at................................ 110
Sandy River at Sandy Lake Dam at............. Ill

Lindstrom, Sunrise River near.................. 158
Little Fork River at Littlefork................ 95
Little Minnesota River near Peever, S. Dak..... 131
Little Rock Creek basin, low-flow partial- 

record station in......................... l8l
Little Sioux River basin, crest-stage

partial-record stations in................ 204
low-flow partial-record stations in.......... 186

Littlefork, Little Fork River at............... 95
Little Fork River basin, low-flow

investigations in.........................204-207
Long Prairie River at Long Prairie............. 117
Long Prairie, Long Prairie River at............ 117
Longstorff Creek near Ely...................... 83
Lost River at Oklee............................ 64
Lower Red Lake near Red Lake................... 58

Malung, Roseau River below South Fork, near.... 72
Manitou Rapids, Rainy River at................. 97
Mankato, Minnesota River at.................... 152
Marsh River near Shelly........................ 56
Marshall, Redwood River at..................... 146
Mayer, South Fork Crow River near.............. 126
Middle River at Argyle......................... 68
Milan, Chippewa River near..................... 139
Mille Lacs Lake at Garrison, j. h ................. 128
Minneota, South Branch Yello^lMedicine

River at................ |. ................. l4l
Minnesota River, at Mankato.................... 152

at Montevideo................................ 140
at New Ulm................. j.................. 148
at Ortonville................................ 134
near Jordan.................................. 153
near Lac qui Parle........................... 138

Minnesota River basin, crest-stage partial- 
record stations in........................ 192-194

gaging-station records in.................... 131-154
low-flow partial-record stations in..........181-184
measurements at miscellaneous sites in.......200-201

113 
107 
160 
155 
103 
166 
112

Mississippi River, at Aitkin...........
at Grand Rapids......................
at Prescott, Wis.....................
at St. Paul..........................
at Winnibigoshish Dam near, Deer River 
at Winona............................
below Sandy River, at Libby
crest-stage partial-recordf (stations in...189,190,191 
low-flow partial-record stations in. ....*,..„ 177
measurements at miscellaneous sites in.198,199,200,202 
near Anoka................. f.................. 130
near Royalton................................ 121
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Montevideo, Minnesota River at.

Namakan River at outlet of Lac la Croix, 
Ontario.............................

New Ulm, Cottonwood River near...........
Minnesota River at.....................

Nimrod, Crow Wing River at...............
Nine Mile Creek at Bloomington...........
North Branch Two Rivers basin, low-flow 

partial-record station in...........
measurements at miscellaneous sites in.

Odessa, Yellow Bank River near...........
Oklee, Lost River at.....................
Ortonville, Big Stone Lake at............
Minnesota River at.....................

Orwell Reservoir near Fergus Palls.......
Otsego Creek basin, crest-stage partial- 

record station in...................
Otter Tail River, below Orwell Dam,

near Fergus Palls...................

Partridge River near Aurora....................
Peever, S. Dak., Little Minnesota River near... 
Pelican River, at Detroit Lake Outlet,

near Detroit Lakes........................
at Muskrat Lake Outlet, near Detroit Lakes...
at Sallie Lake Outlet, near Detroit Lakes....
near Fergus Palls............................

Pigeon River at Middle Palls, near
Grand Portage.............................

Pillager, Crow Wing River near.................
Pine City, Snake River near....................
Pine River at Cross Lake Dam, at Cross Lake....
Pine River Reservoir at Cross Lake.............

Page 

140

89
149
148
116
154

180
199

135
64

133
134
45

191

46

33
131

40
42
43
44

30
120
157
115
114

Page

Pine River basin, gaging station records in....114-115
low-flow partial-record stations in. 

Platte River basin, crest-stage partial- 
record stations in..................

low-flow partial-record stations in....
measurements at miscellaneous sites in. 

Plummer, Clearwater River at.............
Pokegama Lake near Grand Rapids..........
Pomme de Terre River at Appleton.........
Prairie River near Taconite..............
Prairie River basin, lowOflow partial- 

record stations in..................
Prescott, Wis., Mississippi River at.....

179

197
181
199
63

106
136
108

178
160

Rainy Lake near Port Prances, Ontario.......... 92
Rainy River at Manitou Rapids.................. 97
Rapid River near Baudette...................... 98
Rapidan, Blue Earth River near................. 150

Le Sueur River near.......................... 151
Red Lake, Lower Red Lake near.................. 58

Red Lake River near.......................... 59
Red Lake Palls, Clearwater River at............ 65
Red Lake River, at Crookston................... 66

at High Landing, near Goodridge.............. 60
near Red Lake................................ 59

Red River of the North, at Drayton, N. Dak..... 69
at Emerson, Manitoba......................... 71
at Fargo, N. Dak............................. 49
at Grand Forks, N. Dak....................... 67
at Halstad................................... 55
at Wahpeton, N. Dak.......................... 48

Red River of the North basin, crest-stage
partial-record stations in................ 188-189

gaging-station records in.................... 41-76
low-flow partial-record stations in.......... 174-177
measurements at miscellaneous sites in. 

Redwood Falls, Redwood River near........
Redwood River, at Marshall...............
near Redwood Falls.....................

Reservoirs: See lakes and reservoirs. 
Rice Creek basin, measurements at

miscellaneous site in...............
Rice River basin, low-flow partial- 

record station in...................
Ripple River basin, low-flow partial- 

record station in...................
Rochester, South Fork Zumbro River near.. 
Rockford, Crow River at..................
Rollingstone, Straight Valley Creek near. 
Root River, near Houston.................

near Lanesboro.........................
South Fork, near Houston...............

198
147
146
147

2oO 

178

178
162
127
165
169
167
170

Root River basin, crest-stage partial- 
record stations in........................ 196

gaging-station records in.................... 167-170
Roseau Lake, Roseau River at................... 74
Roseau River, at Roseau Lake................... 74

at Ross...................................... 75
below South Fork, near Malung................ 72
below State ditch 51, near Caribou........... 76

Ross, Roseau River at.......................... 75
Royalton, Mississippi River near............... 121
Ruffy Brook near Gonvick....................... 62
Rum River near St. Francis..................... 129
Rum River basin, crest-stage partial- 

record stations in........................ 192
gaging-station records in.................... 129
measurements at miscellaneous sites in.......199-200

Rush Creek near Rushford....................... 168
Rushford, Rush Creek near...................... 168

Sabin, South Branch Buffalo River at...........
St. Clair Lake Outlet near Detroit Lakes.......
St. Cloud, Sauk River near.....................
St. Croix Falls, Wis., St. Croix River at......
St. Croix River at St. Croix Falls, Wis........
St. Croix River basin, crest stage partial- 

record stations in........................
gaging-station records in.................... 156-
measurements at miscellaneous sites in.......201- 

St. Francis, Rum River near....................
St. Louis River, at Forbes.....................

at Scanlon...................................
near Aurora..................................

St. Paul, Miasissippi River at.................
Sandhill River at Climax.......................
Sandstone, Kettle River below..................
Sandy Lake at Libby.............................
Sandy River at Sandy Lake Dam, at Libby........
Sauk River near St. Cloud......................
Sauk River basin, crest-stage partial- 

record stations in........................
low-flow partial-record station in...........

Scanlon, St. Louis River at....................
Schoolcraft River basin, low-flow partial- 

record stations in........................
Second Creek near Aurora.......................
Shagawa Lake at Ely............................
Shagawa Lake tributary at Ely..................
Shagawa River at Ely...........................
Shelly, Marsh River near.......................
Silica, West Swan River (tributary to

St. Louis River), near....................
Sissabagamah Creek basin, measurements at

miscellaneous sites in....................
Smith Creek basin, crest-stage partial- 

record station in.........................
Snake River near Pine City.....................
Soudan, Vermilion Lake near....................
Spicer, Middle Fork Crow River near............
Sprague Creek near Sprague, Manitoba...........
Sprague, Manitoba, Sprague Creek near..........
Spunk Creek basin, low-flow partial- 

record station in.........................
Straight River near Faribault..................
Straight Valley Creek near Rollingstone........
Sturgeon River near Chisholm...................
Sunrise River near Lindstrom...................
Swan River (tributary to Mississippi River),

near Calumet..............................
Swan River basin (tributary to Mississippi 

River), crest-stage partial-record 
stations In...............................

Taconite, Prairie River near.................
Thief River near Thief River Falls...........
Thief River Falls, Thief River near..........
Tower, Vermilion River (tributary to Namakan 

River), below Vermilion Lake near.......
Turtle River basin, low-flow partial- 

record stations in......................
Twin Valley, Wild Rice River at..............
Two Rivers, South Branch, at Lake Bronson....

Vermilion Lake near Soudan..................
Vermilion River (tributary to Namakan River) 

below Vermilion Lake, near Tower.......
Vermillion River basin (tributary to

Mississippi River), measurements at 
miscellaneous sites in..................

51
41

122
159
159

194
•159
•202
129
35
39
34

155
57

156
110
111
122

190
181
39

178
32
86
84
87
56

38

199

189
157
90

124
73
73

180
161
165
93

158

109

190

108
61
61

91

178
53
70

90

91

202
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Page

Wahpeton, N. Dak., Red River of the North at... 48 
Warroad, Bulldog Run near...................... 100

East Branch Warroad River near............... 101
West Branch Warroad River near............... 99

Warroad River, East Branch, near Warroad....... 101
West Branch, near Warroad.................... 99

West Swan River (tributary to St. Louis River),
near Silica............................... 38

West Two River (tributary to St. Louis River),
near Iron Junction........................ 37

Whetstone River near Big Stone City, S. Dak.... 132
White Rock, S. Dak., Bois de Sioux River

near...................................... 47
Whitewater River, North Pork, near Elba........ 164
Whitewater River basin, gaging-station

records in................................ 164
crest-stage partial-record station in........ 195

Wild Rice River, at Hendrum.................... 54
at Twin Valley............................... 53

Willmar, Eagle Lake tributary No. 7 near....... 144

Willmar, Eagle Lake tributary No. 8 near.
Hawk Creek at Eagle Lake Outlet near... 

Willow River basin, crest-stage partial- 
record station in...................

low-flow partial-record stations in....
Winnibigoshish Lake near Deer River......
Winona, Mississippi River at.............
Winton, Basswood River near..............
Kawishiwi River near...................

Yellow Bank River near Odessa.............
Yellow Medicine River, near Granite Palls. 

South Branch, at Minneota...............

Page

145
143

190
178
102
166
88
78

135
142
141

Zumbro Palls, Zumbro River at.................. 163
Zumbro River, at Zumbro Palls.................. 163

South Fork, near Rochester................... 162
Zumbro River basin, crest-stage partial- 

record stations in........................ 195
gaging-station records in.................... 162-163

Water Quality Records

Alimagnet Lake at Apple Valley................. 294-297
Amor, Otter Tail River south of................ 278-281
Angora, Rice River near........................ 278-281
Anoka, Mississippi River at................ 228-229,313

Mississippi River near....................... 286-289
Rum River at.................................232-233

Apple Valley, Alimagnet Lake at................ 294-297
Parquar Lake at.............................. 294-297

-. Long Lake at................................. 302-305
Ashley Creek at Westport....................... 286-289
Austin, Cedar River near....................... 326-328

Baptism River near Beaver Bay.................. 214
Bear River near Togo........................... 282-285
Beaver Bay, Baptism River near................. 214
Beaver Brook near Littlefork................... 282-285
Big Palls, Big Fork River at.......'........ 282-285,312
Big Fork River at Big Palls................ 282-285,312
Blackhawk Lake at Eagan Village................ 294-297
Boesel Pond at Eagan Village................... 294-297
Bowlus, North Branch Two Rivers near........... 282-285
Buckman, Skunk River near...................... 282-285
Buffalo River near Dilworth....................306-307
Burview Park Pond at Eagan Village............. 294-297

Caribou, Roseau River below State ditch 51 near 220-221 
Cazenovia, Flandreau Creek near................ 290-293
Cedar Grove Pond at Eagan Village.............. 294-297
Cedar River near Austin........................ 326-328
Chippewa River near Milan...................... 313-315

East Branch, at Terrace...................... 286-289
Chisholm, Dark River near...................... 278-281
Sturgeon River near.......................... 278-281

Cook, Little Fork River at..................... 278-281
Cottonwood River near New Ulm.................. 316-319
Crookston, Red Lake River at................... 278-281
Crow River at Rockford......................... 226-227
North Fork, near Georgeville................. 286-289
North Fork, near Regal....................... 286-289
South Fork, near Mayer....................... 224-225

Dark River near Chisholm....................... 278-281
Des Moines River at Jackson.................... 272-276
Dilworth, Buffalo River near................... 306-307
Donaldson 1 s Pond at Eagan Village.............. 294-297
Duluth, Lake Superior at....................... 216-217

Eagan Village, Blackhawk Lake at............... 294-297
Boesel Pond at............................... 294-297
Burview Park Pond at.........................294-297
Cedar Grove Pond at..........................294-297
Donaldson's Pond at.......................... 294-297
Fish Lake at.................................298-301
Hauser Pond at............................... 298-301
Holland Lake at.............................. 298-301
Jensen Lake at............................... 298-301
Lakeside Estate Lake at...................... 302-305
Langhoven Lake at............................ 298-301
Lemay Lake at................................ 302-305
McCarthy Lake at............................. 302-305

Eagan Village, Shanahan Pond at................ 302-305
Slater's Acres Pond at.......................302-305
Thomas Lake at...............................302-305
Wilderness Lake at...........................302-305

Elba, North Fork Whitewater River near......... 268-270
Ely, Kawishiwi River near...................... 222-223
Empire City, Vermillion River near............. 264-265

Parquar Lake at Apple Valley................... 294-297
Pish Lake at Eagan Village.....................298-301
Plandreau Creek near Cazenovia................. 290-293
Ford Dam, Mississippi River at, at St. Paul.... 286-289
Ft. Snelling, Minnesota River at, at St. Paul..252-253 
Fridley, Rice Creek at......................... 234-235

Genola, Skunk Creek near....................... 286-289
Georgeville, North Pork Crow River near........ 286-289
Gheen, Little Pork River near,................. 278-281
Grand Portage, Pigeon River at Middle Palls

near...................................... 213
Ground water, Chemical analyses of............. 352-357

Hardwick, Rock River near...................... 290-293
Hastings, Mississippi River below lock and

dam 2, at.................................258-259
Vermillion River at.......................... 266-267

Hauser Pond at Eagan Village................... 298-301
Heron Lake, Heron Lake Outlet near.............290-293
Heron Lake Outlet near Heron Lake.............. 290-293
Holland Lake at Eagan Village.................. 298-301
Houston, Root River near....................... 323-325

Inver Grove Bridge, Mississippi River at, at
St. Paul................1.7................ 286-289

Jackson, Des Moines River at . r i................. 272-276
Jensen Lake at Eagan Village.!.).................298-301
Jordan, Minnesota River near.]. 1. ................ 246-250

Kanaranzi Creek near Kanaranzi................. 290-293
Kanaranzi, Kanaranzi Creek near................290-293
Kawishiwi River near Ely....................... 222-223

Lake Superior at Duluth........................ 216-217
Lake, Alimagnet, at Apple Valley............... 294-297

Blackhawk at Eagan Village................... 294-297
Boesel Pond at Eagan Village................. 294-297
Burview Pond at Eagan Village................ 294-297
Cedar Grove Pond at Eagan Village............ 294-297
Donaldson's Pond at Eagan Village............ 294-297
Farquar at Apple Valley...................... 294-297
Fish at Eagan Village... ... l . ................. 298-301
Hauser Pond at Eagan Village................. 298-301
Holland at Eagan Village...I.................. 298-301
Jensen at Eagan Village.....!................. 298-301
Lakeside Estate at Eagan Village............. 302-305
Langhoven at Eagan Village.|.................. 298-301
Lemay at Eagan Village.... ,|.;................. 302-305
Long at Apple Valley......................... 302-305
McCarthy at Eagan Village.................... 302-305
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Page Page

Lake, Shanahan Pond at Eagan Village.......... 302-305
Slater's Acres Pond at Eagan Village......... 302-305
Thomas at Eagan Village......................302-305
Wilderness at Eagan Village.................. 302-305

Lakeside Estate Lake at Eagan Village.......... 302-305
Langhoven Lake at Eagan Village................298-301
Lastrup, Skunk River near......................282-285
Lemay Lake at Eagan Village....................302-305
Little Fork River at Cook......................278-281

at Littlefork........................ 282-285,310-311
near Gheen................................... 278-28!

Littlefork, Beaver Brook near.................. 282-285
Little Fork River at................. 282-285,310-311
Nett Lake River near......................... 282-285

Long Lake at Apple Valley......................302-305
Luce, Otter Tail River northwest of............ 278-281
Luverne, Rock River at......................... 290-293

Mankato, Minnesota River at.................... 242-245
Mayer, South Fork Crow River near.............. 224-225
McCarthy Lake at Eagan Village................. 302-305
Milan, Chippewa River near..................... 313-315
Minnesota River at Ft. Snelling State Park,

at St. Paul...............................252-253
at Mankato................................... 242-245
at Montevideo................................ 236-237
at New Ulm................................... 238-241
near Jordan.................................. 246-250

Mississippi River at Anoka..................... 228-229
at Ford Dam, at St. Paul..................... 286-289
at Inver Grove Bridge, at St. Paul........... 286-289
at lock and dam 3, near Red Wing............. 260-263
at Red Wing Dam near Red Wing................ 286-289
at Robert Street, at St. Paul................ 286-289
at St. Paul..................................254-257
at Winona....................................290-293
below lock and dam 2, at Hastings............258-259
near Anoka...............................286-289,313

Montevideo, Minnesota River at................. 236-237

Nett Lake River near Littlefork................ 282-285
New Ulm, Cottonwood River near.................316-319
Minnesota River at........................... 238-241

Otter Tail River near Richville................ 278-281
northwest of Luce............................ 278-281
south of Amor................................ 278-281

Perham, Toad River north of.................... 278-281
Pierz, Skunk River near........................ 282-285
Pigeon River at Middle Falls, near

Grand Portage............................. 213

Red Lake River at Crookston.................... 278-281
Red Wing, Mississippi River at lock and

dam 3, near...............................260-263

Red Wing, Mississippi River at Red Wing Dam,
near.....................................286-289

Regal, North Fork Crow River near............. 286-289
Rice Creek at Fridley......................... 234-235
Rice River near Angora........................ 278-281
RichVille, Otter Tail River near.............. 278-281
Rock River at Luverne......................... 290-293
near Hardwick............................... 290-293

Rockford, Crow River at....................... 226-227
Root River near Houston....................... 323-325
Roseau, Roseau River below.................... 218-219
Roseau River below Roseau..................... 218-219
below State ditch 51, near Caribou.......... 220-221

Rum River at Anoka............................ 232-233
near St. Francis............................230-231

St. Francis, Rum River near.................. .230-231- 
St . Louis River at Scanlon.................... 278-281
St. Paul, Minnesota River at Ft. Snelling

State Park, at...........................252-253
Mississippi River at........................ 254-257
Mississippi River at Ford Dam, at........... 286-289
Mississippi River at Inver Grove Bridge, at.286-289 
Mississippi River at Robert Street, at...... 286-289

Scanlon, St. Louis River at................... 278-281
Shanahan Pond at Eagan Village................ 302-305
Silverdale, Willow River near.................282-285
Skunk Creek near Genola....................... 286-289
Skunk River near Buckman...................... 282-285
near Lastrup................................ 282-285
near Pierz..................................282-285

Slater's Acres Pond at Eagan Village..........302-305
Specific conductance and temperature at

streamflow stations......................329-350
Sturgeon River near Chisholm.................. 278-281
near Togo................................... 282-285

Terrace, East Branch Chippewa River at........286-289
Thomas Lake at Eagan Village.................. 302-305
Toad River north of Perham.................... 278-281
Togo, Bear River near.........................282-285

Sturgeon River near.........................282-285
Twin Valley, Wild Rice River at..............,308-309
Two Rivers, North Branch, near Bowlus......... 282-285

Vermillion River at Hastings.................. 266-26?
near Empire City. ........................... 264-265

Westport, Ashley Creek at..................... 286-289
Whitewater River, North Fork, near Elba:...... 268-270
Wild Rice River at Twin Valley................308-309
Wilderness Lake at Eagan Village.............. 302-305
Willow River near Silverdale.................. 282-285
Winona, Mississippi River at.................. 290 293

Zumbro Falls, Zumbro River at................. 319-322
Zumbro River at Zumbro Falls.................. 319-322
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